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MicroMorTors 


® THEY’RE consistently good little Micromotors—no 
trouble, no noise—just give them a few drops of oil 
once in awhile. Performance is abso- 
lutely dependable year in and year 
out. It’s a grand feeling, bringing 
up this swell family of Micromotors. 


A. C. Micromotors in 
sizes up to 1/25th horse- 
power, D.C. Micromotors 
up to 1/20th horsepower, 
Speed Controllers, 

and Blowers. 
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Ducts from paint spray booth exhaust air, water spray, and en- 
trapped matter from seven painting stations. Contaminated spray 
water drains to natural stream outside of building at Naval Air 
Station in Coco Solo, Canal Zone. See page 63. 
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3 Questions 
select the right Heaters 
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ANSWER: Sturtevant Speed Heaters ANSWER: The Multivane Heater 
They start delivering full heat in just 


This is the unit for buildings with high 
10 seconds . . . thorough, uniform heat 


ceilings, large wind-swept floor space, 


over the entire area. They fit in most 
anywhere .. . eliminate chilly corners. 
Save on steam, require less power. 
Inlet and return connections are in- 
terchangeable, saving on piping costs. 
Shipment from local supply sources. 


frequently opened doors or large win- 
dow areas. Its slow-speed fans handle 
large drafts of air smoothly, silently 
and give quick, economical heat. Can 
be installed on floors, fastened to 
walls, hung from ceilings. 
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DRYING . DUST AND FUME CONTROL 
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Washington News : 


LORING F. OVERMAN 





Plans and Predictions. 
Building Codes. 
Production Drive. 
CPA Tightens Reins. 
Copper and Motors. 


HRUGGING off price uncertainty as merely a tem- 
porary impediment, the Construction Division of 
the Department of Commerce—originated some months 
ago as the liaison office between the building industries 
and government agencies concerned with building,— 
forged ahead during July with plans and predictions 
for four or five years of building activity likely to 
rival the lush days of wartime facilities expansion. 

Its predictions, based partially upon private surveys, 
visualized a backlog of nearly $59 billlon worth of con- 
struction—$31 billion of it in engineered projects and 
$28 billion in small homes. The estimated $30,970 mil- 
lion backlog of engineering construction included pro- 
posed public works amounting to 82 percent, 32 percent 
of it federal. Private work in the engineered construc- 
tion group included $5,593 million, divided between 
industrial buildings, commercial buildings, and large 
residential projects. 

“Estimates of the backlog of small houses to be 
built in the next four or five years vary widely,” the 
Construction Division’s report observes, “but even 
fairly conservative ones would boost the private work 
total to more than $28 billion.” 


Building Codes 


As one of its important activities in support of these 
predictions, the Construction Division is joining forces 
with the National Bureau of Standards in continuing 
efforts to revise outmoded building codes. These codes, 
according to J. Marshall Mayes, Chief of the Division, 
often serve no useful purpose and are retarding con- 
struction and contributing substantially to high build- 
ing costs. 

To encourage revision of outmoded codes, the Di- 
vision and the Bureau of Standards, in cooperation 
with private groups, have initiated a program designed 
“to identify the nature and extent of code deficiencies 
which tend to or do actually increase building costs.” 
The long-range aim of the study is to compile data 
which will be helpful in establishing a model code that 
could be adapted to local conditions. 


Specification or Performance ? 


“Generally speaking,” said Mr. Mayes, “codes fall 
into one of two broad classifications; the specification 
code or the performance code. For example, the 
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specification code may say that no brick wall shall be 
less than 12 inches in thickness and that, in frame con- 
struction, load-bearing walls and partitions must be of 
2x4 studs not less than 16 inches on center. 

“In contrast, the functional code may specify that 
all parts of structures shall be designed to support 
safely their own weight plus all other loads to which 
they may be subjected. 

“The argument in favor of the specification-type 
code is that it is more easily administered because the 
building official, having definite criteria to guide him, 
is required to exercise a minimum of independent 
judgment. Objections to this type of code, on the 
other hand, are based on its inherent rigidity which 
does not readily permit the substitution of new or 
improved materials or methods of construction. To 
permit such uses, ordinarily a change in the law would 
be required—a rather long, drawn-out process. 

“The functional-type code, on the other hand, will 
permit within certain limitations the substitution of 
new and improved materials and methods so long as 
they meet the performance standards that the code 
sets up. However, one rather formidable objection to 
the functional code is that its administration requires 
a considerably higher degree of technical competence. 
This makes the cost of effective operation prohibitive 
in many jurisdictions. 

“A combination of these two types is favored by 
some—namely, a specification code which will state 
clearly the purpose for which each regulation is in- 
cluded. Proponents of this type of code hold that, 
knowing the purpose of the regulation, a certain 
amount of latitude for the exercise of judgment can 
be automatically accorded those charged with admin- 
istration. 

“By far the majority of codes presently in effect are 
of the specification type, and the preponderance of 
expert opinion inclines toward their abandonment in 
favor of the functional code. 

“As the study of existing codes progresses, and 
after a number have been analyzed, it is proposed to 
make the findings available to municipalities in the 
expectation that, fortified with specific information, 
they will correct deficiencies promptly as a matter of 
enlightened community self-interest. 

“The Construction Division proposes to work in 
close cooperation with the National Bureau of Stand- 
ards and such groups as the American Standards 
Association and the Building Officials Conference of 
America in order to assist in the early completion of 
their work in areas where acceptable standards have 
not been brought out. This is, of course, looking 
toward the longer-term objective of producing a model 
code which, with certain minor adjustments for con- 
ditions peculiar to a given community, could be uni- 
versally adaptable.” 


CPA Tightens Reins 


Determined to channel the inadequate supply of all 
types of building materials into veterans’ housing 
projects, CPA field offices are cracking down more 
than ever on non-housing construction proposals. Dur- 
ing the week ending July 4 more than $61,000,000 
worth of non-housing projects were denied nationally 
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still pays..... 


RMSTRONG MACHINE WORKS pioneered UNIT 
TRAPPING* back in the days when it was cus- 
tomary to pipe a half dozen, or more, drain lines into 
one big pot type trap ... when traps were considered 
“a necessary evil”... when the main idea was to use as 
few traps as possible. Armstrong made it practical and 
profitable to use UNIT TRAPPING* by developing: 
1. A trap that does not require attention. (All 
Armstrong traps are non-airbinding and 
self-scrubbing. ) 
2. Small traps with big capacity. (Unexcelled 
—-thanks to Armstrong’s patented valve.) 
3. Moderately priced traps — economical to 
use on individual units; a size for every 
purpose. 
4. Scientific data on how to use traps. 

TODAY, ENGINEERS EVERYWHERE KNOW 
THAT AN INDIVIDUAL TRAP SHOULD BE USED 
ON EACH DRAIN LINE, YET THERE ARE STILL 
NUMEROUS PLACES WHERE OLD-FASHIONED 
TRAPPING IS COSTING PLANTS MONEY EVERY 
DAY! 

It will pay such plant to give “trap modernization” 
top priority in postwar planning. Most of these jobs 
require only small expenditures and little labor, yet 
they pay big dividends. Ask for a copy of the Armstrong 
Handbook on Condensate Drainage—it gives you all 
information needed to plan your jobs. 


ARMSTRONG MACHINE WORKS 


846 Maple St., Three Rivers, Mich. 
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—almost twice the value of projects approved. The 
denials for the week brought the grand totals of all 
actions between March 26 (when the Veterans’ Hous- 
ing Order became effective) to 36,228 approvals valued 
at $1,502,084,463 and 19,453 deniais valued at $833,- 
337,771. 

CPA also reports that between January 1 and May 
31 the dollar value of housing started under the 
Veterans’ Housing program amounted to $1,087,000,000 
—34 percent of the goal of starts for 1946. The 1946 
starts represent more than the entire 1945 total of 
$850,000,000 or the 1944 total of $689,000,000. In- 
cluded in the tabulation of “starts” are 268,000 con- 
ventional homes and apartment units. CPA expects 
to add 200,000 temporary re-use units to the list of 
starts in 1946, and 50,000 housing type trailers. 


Rental Units in Demand 


Surveys of veterans’ requirements show that about 
half of them prefer to rent rather than to buy. CPA 
reports an aggressive campaign to provide more rental 
units. About 28 percent of new permanent units ap- 
proved through May were intended for rental pur- 
poses. Counting temporary re-use units and converted 
units, 45 percent were for rent. 

CPA officials and others responsible for the Veter- 
ans’ Housing program are gravely concerned over the 
fact that the low cost house appears to be a myth. Nor 
does relief appear in sight. Predictions in Washington 
are that building material prices, at the consumer level 
at least, will zoom 50% to 100% or more in the next 
few months, particularly if price controls are aban- 
doned. Those who start homes are pretty much at the 
mercy of the market, it appears, when the alternative 
is pay the price or let the house remain unfinished. 


Inventory Order Issued 


In an effort to keep manufactured products moving 
quickly to consumer levels, CPA issued an amendment 
to Priorities Regulation 32 on July 18, limiting man- 
ufacturers’ inventories of 28 products to 30 days’ pro- 
duction or a practicable minimum working inventory, 
whichever is less. Control was also tightened on man- 
ufacturers’ stocks of 27 components. Items of direct 
or indirect interest to H&V readers are pipe fittings 
(not bell and spigot, compression, flared or Parker 
types) ; valve handwheels; valves, piping systems (not 
airbrake equipment, aircraft instrument, refrigeration, 
or plumbing fittings and trim) ; cast iron soil pipe. 


Production Drive Continues 


Still endeavoring to break production bottlenecks by 
means other than price increase, both CPA and NHA 
announced new plans on July 17. 

NHA, seeking to boost the production of lumber, 
announced that the addition of $8,500,000 for con- 
struction of access roads to out-of-the-way Govern- 
ment timber lands will bring to $10,500,000 the total 
available immediately to tap new timber supplies in 
national forests. The new roads are expected to add 
90 to 100 million feet of lumber to this year’s produc- 
tion, and 500 to 600 million feet next year. In addi- 
tion, it is anticipated that access roads to Government- 
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owned timber may make accessible considerable quan- 
tities of timber on adjacent private lands. 

CPA, with an eye on steel production, has announced 
plans to reactivate the war-created salvage committees 
responsible for scrap metal collection during the war. 
The urgent need for scrap, which normally accounts 
for 45 to 55 percent of the materials entering into 
steelmaking, was highlighted by recent industry re- 
ports showing that leading industrial centers had less 
than two weeks’ supply of scrap on hand, while many 
individual steel plants had only one to two days’ sup- 
ply left. 

The scrap drive visualized by CPA is to be of major 
proportions, with the re-enlistment of the 860 indus- 
trial leaders who spearheaded wartime salvage drives 
as a first step toward making up the 300,000 tons 
needed monthly for the next six months. 


More Motors — But Not Enough 


Somewhat encouraging was CPA’s July 18 report 
that May production of fractional horsepower A-C 
motors climbed to a new post-war peak of 1,653,744 
units, a nine percent increase over April production. 
Particularly encouraging, CPA observed, was the gain 
in medium and larger sizes of motors suitable for 
house heating units, blowers and oil burners. The 
impact of recent shortages in copper wire, caused by 
strikes in copper mines, smelters and fabricators, was 
not reflected in the reported production. These short- 
ages, as well as shortages of silicon steel sheets, were 
expected to reduce June and July totals about 20 per- 
cent. These production cuts are expected to be tem- 
porary since most copper strikes have been settled and 
the supply of copper wire should increase sometime 
in August, CPA said. 


Washington Miscellany 


Ross A. Gridley, with more than 30 years’ experi- 
ence in private and government construction, has been 
appointed director of the Construction Branch of the 
National Housing Agency, Housing Expediter Wilson 
W. Wyatt announced on July 16. The main function 
of the Construction Branch is to help contractors in 
the field to build homes under the Veterans’ Emer- 
gency Housing Program. 

Something new in labor relations has made its ap- 
pearance in Washington—a pledge from the Building 
Trades Council of Superior, Wis. (AFL) “to refrain 
for the balance of 1946 from any strikes or work stop- 
pages affecting construction of housing for veterans. 
Copies of the pledge were sent to National Housing 
Administrator Wyatt, Secretary of Labor Schwellen- 
bach and Reconversion Director Steelman. 

The Civilian Production Administration has cut the 
amount of its small-job allowance for conversion of 
residential buildings to stores and offices from $1,000 
to $200. Conversions which would cost more than $200 
must now be authorized under the Construction Con- 
trol Order. 

Manufacturers, wholesalers, retailers and all other 
persons required under price control regulations to 
have kept records must preserve them until July 1, 
1947. 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 

' cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 


uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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NDUSTRIAL VENTILATION 
DET AYUMtrom a Naval Engineer’s Notebook 








FRED F. KRAVATH 


Commander (CEC) USN, Public Works Officer Naval Air Station, Coco Solo, Canal Zone 


Some interesting and unusual applications of heating 
and ventilating equipment in a tropical naval air 
station are presented in this article. Commander 
Kravath has collected these notes and pictures with 
the trained eye of the engineer and passes them on 
as typical of problems met in industrial installations. 
The tropical location of the station is of limited 
importance in the design of applications pictured. 
The opinions or assertions contained herein are the 
private ones of the writer and are not to be con- 
strued as official or reflecting the views of the Navy 
Department or the naval service at large. 
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HE U. S. Naval Air Station at Coco Solo, Canal 

Zone, may be considered a typical class “A” naval 
air establishment insofar as industrial and training 
facilities are concerned. First established in 1917, its 
facilities have grown and been modernized from time 
to time until today the entire plant is valued at over 
$25,000,000. As would be expected in a station of this 
size, located in the tropics, and with a basic mission 
of basing, supply, and repair for airplanes of the fleet, 
considerable funds have been expended on various 
types of heating and ventilating equipment. This has 
resulted in a highly industrial type of installation. 
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Pictured below is the interior of a large paint 
spray booth (exterior on previous page) serv- 
iced by seven, 24-in., 5400-cfm, disc-type fans. 
The outlet shields of each exhaust are readily 
visible. An unusual feature of this installation 
is the water spray introduced into the dis- 
charge of each fan to kill the paint fumes, 
entrap the solids and help direct them down- 
ward into an adjoining stream, shown in the 
front cover illustration. Since installation, it 
has functioned very satisfactorily and without 
failure. Its simplicity and low initial cost are 
very desirable. However, unless, as in the 
Canal Zone, water is furnished at a low rate, 
this factor may make such a system expensive 
from an operating standpoint. 
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The dope shop, left, applies the primary and finishing coats 
of cellulose butyrate to the fabric surfaces of ailerons, ele. 
vators and rudders or other airplane parts. The dope dries 
very satisfactorily in a temperature of about 80F and a 
relative humidity of 52%. Since dope fumes are highly 
flammable and, in heavy concentrations, even explosive, the 
air conditioning system serving this room draws only outside 
air into the unit, brings it to the desired temperature and 
humidity, and discharges it into the room. There is no 
return to the system. Two, 24in. diameter, 5400-cfm, disc 
fans set in the windows exhaust all room air and fumes to 
the atmosphere. Picture below shows the oversize (25-ton 
capacity) air conditioning equipment necessary for this 
operation. All fixtures and appliances used within the dope 
room are explosion-proof. 





A recent development of growing importance is metal spraying. 
In this operation, metal in the form of a wire, which is usually 
wound on a spool, is fed through a spray gun (partially visible at 
right below) which is connected to oxygen and acetylene cylinders 
and a source of medium pressure air for atomization purposes. 
A fiame is struck for the purpose of melting the wire and a small 
geared air motor or electric motor feeds the wire through the gun. 
As the melted wire is atomized or forced into a spray by the 
medium pressure air, the gun is directed at the work which is 
generally revolved as the material is deposited upon it. The opera- 
tor should perform the operation within a booth under suction and 
with a safe enough face velocity for protection of others and he 
should himself wear a combined supplied-air respirator and face 
mask with the inlet to the respirator facing away from the work. 
Such a booth is illustrated below, showing how it is connected 
directly to the suction of the exhaust fan. No collector of any type 
is used on this system since the concentration of solids in the dis- 
charged air is quite low and the character of the area in general 
is industrial and not residential. 

















The cleaning or sand blast shop of the Structures Division contains a number of small exhaust systems and one large one. 
The large system (approximately 12,000 cfm) services the sand blast room pictured above left (exterior and piping) and 
right (interior). Photo at right illustrates the false sides permitting the dust-laden air to be exhausted downward to the 
bottom outlets on each side of the room. Outside air is drawn in through the top louvres shown in the view above right. 


Shown at right and below are details of the cyclone-type dust 
collector used on the sand blast exhaust system. While the col- 
lector was reasonably efficient in the collection of coarse to medium 
sands, when fine sands were used as the abrasive, sufficient fines 
would be carried through the collector to create a nuisance to 
neighboring installations. The device shown (right) was added to 
the collector to increase the efficiency of collection and reduce the 
amount of solids discharged to the atmosphere. The operation is as 
follows: a circular 3%-in. pipe with 1/16-in. holes on '-in. centers is 
mounted just under the upper edge of the weather cap of the col- 
lector. From this pipe a spray is directed horizontally and down- 
ward so that the dust-laden air must pass through it. The canvas 
baffle insures thorough entrapment and then guides the dirty water 
down to the collection gutter at the top of the wider section of the 
collector from whence it is drained off through the pipe, detail of 
which is shown in the view below. In this view, the larger, vertical 
pipe is the drain while the two smaller pipes carry the water supply. 
Approximately 300 Ib. of dry solids are collected by the cyclone 
collector daily, while the quantity of solids going down the drain 
is rather small. 











Picture below shows newly lacquered engine parts 
hung in a special oven for drying. This oven has 
a circulating blower, ductwork and louvres so 
arranged that the heated air is introduced at the 
right side, passes through the drying space horizon- 
tally, enters the louvres at the left side, and returns 
to the suction of the fan (top left). In order to pre- 
vent an explosion of the ever increasingly con- 
centrated paint fumes in the heated oven air, a 
chemical filter (shown at right atop oven) is used. 
The filter element for this device requires replace- 
ment approximately once a year. Also shown in the 
picture below (between fan and filter at top) is a 
relief vent for the purpose of preventing the ac- 
cumulation of explosive pressures. 








Picture at left shows the twin outside 
exhausts and blowers of two carefully 
hooded work tables in the isolated radium 
room shown in the view below. This room 
is air conditioned but has only a supply 
duct and no return. Two small exhausters 
are connected to the work table hoods. 
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(Below) In the engine overhaul shop of the assembly and 
repair department is an unusual type of paint spray booth. 
The exhaust system features a water spray and bath within 
the hood. The spray, to which a strong alkali (called a water 
wash compound by the manufacturer) is added, is so arranged 


that the paint-residue-laden air exhausted from the booth 
must pass through it. The paint residue is thus trapped in 
the spray, coagulates with the alkali, and floats upon the sur- 
face of the bath. Normal operation requires the skimming 
of this “floc” from the surface of the water every four hours. 
At this time additional compound must be added. Photo below 
illustrates water spray and bath as well as the hood proper. 
































Photo at right illustrates a section of the para- 
chute loft showing some of the parachutes recently 
unpacked and hung up for drying. This room is 
heated. and dehumidified, the actual humidity ap- 
proximating 50% R.H. In the center of the picture 
are the evaporative coils and fan. It is here that the 
latent heat of vaporization (of the refrigerant) is 
drawn from the air, cooling it and causing it to give 
up all excess moisture, which is then drained off. 
The cool air then settles to the floor level where it 
is picked up again by compressor and condensing 
equipment which restores the (refrigerant’s) latent 
heat to the air which is then recirculated. The 
energy input to both electric motors is, of course, 
released to the room as heat. 

















In addition to the various installations illustrated, 
there are numerous hot locker installations through- 
out the Naval Air Station in which electrical resistors 
augmented by circulating fans raise the dry bulb 
room temperature, thus lowering the relative humidity. 
Such installations are used where the extreme damp- 
‘ness might cause corrosion or other deterioration or 
spoilage of government property. The supply depart- 
ment of the station employs many such hot lockers as 
well as cold lockers. Cold lockers are used for the 
storage of rubber goods and heavy flight clothing 
among other things. Bombsights and other delicate 
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Picture at left illustrates air-conditioned 
instrument shop where all types of sen- 
sitive aircraft instruments are serviced in 
a dust-free room maintained at a tempera- 
ture of 75F and 56% R.H. A 25-ton air 
conditioning unit serves the instrument 
shop, optical room, radio-radar room and 
supply storeroom. Note the overhead duct- 
work. j 





ordnance of precision manufacture are stored and re- 
paired in air-conditioned rooms in which a fixed tem- 
perature and humidity are required to insure end 
uniformity of adjustments regardless of place of -ad- 
justment or prevailing weather. 

While the tropical location of the Naval Air Station 
described in these pages does require that special at- 
tention be given to storage and cooling problems where 
humidity and outside air temperatures may be exces- 
sively high by temperate zone standards, it will be 
noted that many of the installations described are 
applicable wherever air must be controlled. 
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Short Cut Formulas for Designing 
Structural Steel Frames 


S. Reibel 


Materials Handling Consultant, Albert Kahn Associated Architects and Engineers, Inc., Detroit. 





IGHT frames or structures constructed of structural 
angles (angle iron) are frequently required to 
support ducts, piping, heat exchangers and other 


TABLE 1.—LEAST RADIUS OF GYRATION AND 
AREA OF ANGLES 


























Lec WIDTH Least RapIvs OF Cross SECTION 
equipment. More often than not, such framework is __anv Tuickngss, IN. Gyration, Ix. | AREA, Sq IN. 
selected for stiffness rather than strength, since the *1x1x! 0.19 23 
loads are not great. The following three simple rules 1 x 1 x +s — = 
will enable the engineer to select the proper size angle rH . : 4 ’ Pe _ 
without reference to structural steel tables or hand- 14xX14X} 0.30 36 
books. *13 xX 13X ¥, 0.29 5 

’ 13 X¥ 13 xX 3 0.35 42 
Rule 1. Column or post, or load-carrying brace: 13 X 13 X ¥; 0.34 62 
Use an angle with equal legs. The width of the leg : “ : “ + en Qe 
in inches, designated A, is equal to half the length (or ; 2 K2% re 0.39 ‘94 
height) of the post or brace in feet, or 21x 24x ¥ 0.49 90 
*23 X 23 X } 0.49 1.19 
L 3X3X # 0.60 1.09 
A = —- *3xX3xX} 0.59 1.44 
2 3X3X 0.59 1.78 
y A *34 X 34 X 4} 0.69 1.69 
where A — width of leg, inches, 31 X 34 X 4s 0.69 2.09 
L — unsupported length of column, feet. Fae x § yan a 
Example: A frame has four posts which are 5 ft 44x ‘ 0.79 2 40 
long, not braced. What size angle should be used? 4X4xX2 0.79 2.86 
*5xX5xX? 0.99 3.61 
L 5 *6xX6xX 2 1.19 4.36 

2 2 *Indicates the sizes usually used. 


Use a 2% x 2% x %4-in. angle for each post. 


Rule 2. Brace or strut carrying no direct load: 
Use an angle with equal legs. In this case 
A — 0.3L | 
where A — width of leg, inches, 
L — unsupported length of brace or strut, feet. 

Example: A diagonal brace is 5 ft long. What angle 

should be used? 
— 0.3 x 5— 1% in. 

Usealt% x 1%  3/16-in. angle brace. 

The strength of a column or brace determined by 
Rule 1 is usually much greater than the load it must 
carry. When there is any doubt, the strength can b 
figured as follows. 


Rule 3. Strength of a column, or load carrying brace: 

Select a column angle by Rule 1. The load it can 
safely support is equal to the gross cross section in 
square inches multiplied by 9,000 Ib. 

The gross cross section of the angle is the sum of 
the leg widths times the thickness. 

Example: How much load will a 2% x 2% x \4-in. 
angle carry when used as a column with an unsup- 
ported length of 5 ft.? 

Solution: The area of metal in this angle is approx- 
imately (2% + 2%) x %4 — 1.25 sq in., so that it 
will safely carry 1.25 x 9,000 or 11,250 Ib. 
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Thus the four angles, in the example for Rule 1, 
could safely support a load of 


4 x 11,250 — 45,000 Ib. 


This load is much more than a frame like this is 
usually required to support, and in most cases it is not 
necessary to figure the strength of the columns. 

The rules are based on customary structural prac- 
tice and are derived as follows, when 

1 — unsupported length of a column or strut in 


inches; 
L — unsupported length of a column, strut or brace, 
. feet; 
r = least radius of gyration of the column or strut, 
inches; 


A = width of angle leg, inches. 

] 

— = 120 (formula for column stiffness) ; 
, 

] — 12L, and substituting, we get 

12L 





= 120 or L — 10r 
r F 


Reference to tables of properties of equal leg angles 


(Concluded on page 82) 


AUGUST, 1946, HEATING AND VENTILATING 














How to Heat Lobbies 


T. W. REYNOLDS 


Practical pointers on the frequently annoying detail 
of lobby heating will help the engineer over a 
hurdle in design that is too often underestimated. 


AVE ELLMAN had a Hobby Lobby (so he called 
D it) at the 1939 World’s Fair—just a lobby filled 
with all sorts of hobbies. In reverse, why not a hobby 
of collecting lobbies as to their heating, good or bad, 
since the art of heating such places seems to be far 
from standardized. In the preparation of heating 
plans, the lobby is just off the beaten track, another 
annoying detail. 

So we have Exhibit 1 (Fig. 1 and 2) wherein the 
usual difficulty was encountered, that of getting a 
proper return of the air to the unit heater. Accord- 
ingly, a sheet metal partition was placed so as to 
divide the grilles at the unit heater into a supply and 
return grille. The air, however, had a tendency to 
loop the loop, so that much of it just churned around 
near the ceiling from outlet to inlet of heater, over- 
heating at the ceiling, underheating at the floor, and 
increasing the final temperature of the heater and 
lowering its thermal efficiency. 

To prevent this uneven heating and to make the 
heated air circulate throughout the lobby, the door 
to the stairs was louvered for return air and a return 
grille provided from the stair hall at the point shown. 
The former return grille was then blanked off in back 
of its face. Another form of correction might have 
been applied, though perhaps less effectively; that is, 
a supply grille might have been selected of a type 
which would be directional downwards and also hori- 
zontally away from the return grille. 

Fig. 3 shows a lobby protected from outdoor drafts 
of cold air due to a vestibule heated to a higher degree 
than the lobby, so that infiltrating currents of air 
from vestibule to lobby tend to be less noticeable. 
However, the usual difficulty of getting a return from 
the space below was also encountered here. This was 
Supposedly met by one of those inspirations for which 
designers are apt to have a weakness, one so bright 
that its shadows obscured certain disadvantages. The 
idea was, why not obtain the return air for the lobby 
heater from the vestibule with the incidental advan- 
tage that this method would supply make-up air to the 
vestibule heater. The vestibule heater would take its 
suction from the lobby and in turn supply make-up air 
to the lobby. 

With the foregoing in mind, it was just a matter of 
routine design, of making the volume of each unit 
heater about equal, so that one would supply the air 
required by the other, and of sizing the heating 
elements of the units for their respective loads. Making 
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the fan capacity of the lobby heater a bit the larger of 
the two heaters would tend to keep the lobby under 
enough pressure to prevent the entrance of cold air 
whenever the lobby and vestibule doors were opened at 
the same time. 

Therefore, assuming 15 air changes for the vestibule, 
whose volume is 1728 cu ft, and heating this air from 
0 to 75F, the hourly requirements for the vestibule 
are 35,000 Btu. A unit heater catalog showed an 
approximation in a heater of 33,500 Btu with a fan 
capacity of 440 cfm and this heater was selected, 
particularly because it would supply to the vestibule 
an equivalent of its hourly air changes at the rate of 
15 & 1728 — 60 — 432 cfm. 

While the number of air changes for the vestibule 
may be 15 in an hour, they might be at the rate of 30 
for brief fractions of the hour. During such intervals 
of time it might be possible for, say, 50% of the ves- 
tibule air to enter the lobby by way of the doors 
between the two spaces at a temperature of say only 
35F. This is the most extreme situation conceivable, 
so that figuring on this basis 1728 cu ft « 30 air 
changes X 50%  (70F — 35F) x .018 — 16,330 
Btu required for the lobby; the nearest size of heater 
is around 21,000 Btu with a fan of 416 cfm. 

Due, however, to the desirability of keeping the 
lobby under a slight pressure to keep down the amount 
of infiltration, it is advisable to use a larger fan, say 
one at 550 cfm. This will also give more even heating 
due to greater air movement, yet without an annoying 
high velocity discharge, an objectionably high tem- 
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Fig. 1. Plan of lobby heating with unit heater. 
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perature, or too great a floor to ceiling temperature 
differential. The high velocity discharge necessary to 
bring down high temperature air would induce an 
equivalent air circulation. On the other hand, results 
tend to be more satisfactory where air is introduced 
at lower velocities and at a temperature which does 
not have to depend as much upon mixing secondary 
with primary air for its final room temperature. 

The larger fan size could be obtained with a unit 
heater of around 41,000 Btu capacity. So we now have 
a pressure in the lobby and a suction in the vestibule, 
the latter tending to infiltrate more cold air into the 
vestibule, where, however, no one sits but rather 
briefly passes through. Incidentally, the final tem- 
perature at the lobby unit heater ‘is 130F with 60F 
entering air. Should the air enter well below 60F for 
short intervals, the final temperature would still not be 
down to where it would be objectionable. 

So we have proceeded to prove a case which in 
practice worked well enough as long as both unit 
heaters ran at the same time. However, when the 
vestibule heater stopped, there was no place for the 
air supplied by the lobby heater to go,,once the doors 
were closed. This was corrected by putting louvers in 
the doors from the lobby to the corridor, a method 
which also provided an escape for excess air of the 
larger fan when both heaters were running and doors 
were closed. The lobby unit also had a second diffi- 
culty. When the vestibule unit was not running and 
doors were closed, sufficient return air to the lobby 
heater from the vestibule was not obtainable, par- 
ticularly so because of the greater air requirements 
of the larger fan in the lobby unit. 
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Fig. 2. Elevation or lobby heating with unit 
heater shown in Fig. 1. 


Now as for the vestibule unit it could obtain its 
return air from the lobby corridor by way of the 
louvers in the doors between. On the other hand, 
difficulty with this unit might be expected with the 
supply of its air to the vestibule when all of the doors 
were closed and the lobby heater not operating. Never- 
theless, difficulties were not so pronounced, for the fan 
was of less capacity, there were eight doors to provide 
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Fig. 3. Plan of heating for lobby and vestibule. 














some exfiltration even when closed, and one or more 
doors were usually open. The real trouble with this 
vestibule heater developed in another way, for as soon 
as the lobby heater stopped running, the vestibule 
heater put the lobby under suction, so that when doors 
from lobby to vestibule opened cold drafts from the 
vestibule swept the lobby. 

The remedy for the foregoing situation seems now 
apparent. The vestibule heater should have a return 
duct to a grille located in the partition between the 
lobby and vestibule about where the lobby heater is 
now located, as neither space should depend for its 
satisfactory heating upon the heating of the other. 
Because of the long duct, a pressure type of fan might 
be required in the vestibule unit. After this is done, 
the lobby heater should be removed and replaced by a 
unit ventilator somewhere else in the building where 
it could conveniently obtain outdoor air and heat and 
discharge that air to the lobby. Operation of its fan 
would be continuous for continuous pressure in the 
lobby, and heating of the unit could be controlled by 
face and by-pass dampers. 

It may also be well to point out that better heating 
of some types of lobbies is also obtainable by separat- 
ing the transient travel (employees coming and going) 
from those who sit and wait within the lobby in the 
drafts caused by the transient passage. Separate en- 
trances for employees are therefore desirable. Had 
they been provided in the vestibule shown in Fig. 3 
(by doors at the points 3 and 4) they would have 
alleviated conditions and also have provided means for 
both make-up and excess air to flow through these 
doors when louvered. While this is suggested a3 a 
partial corrective in the case cited, separate entrances 
should preferably be located elsewhere. The less use 
there is of the vestibule doors the less likely that 
drafts will be set up from the vestibule to the lobby. 
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Fig. 4. Plan of lobby heating with unit air heater. 


Fig. 4 and 5 show a better method of heating lobbies. 
As will be seen, air is diffused throughout the space 
due to the use of overhead circular air diffusers as 
connected to ducts run in the hung ceiling from a unit 
air heater. At the start, this installation did run into 
some trouble, though through no fault of the method. 
This was because of the return air grille which for- 
merly was located for air from the corridor, instead 
of from the lobby, as shown in the sketch. Taking the 
air from the corridor had the advantage that it put 
the lobby under pressure to prevent infiltration when 
the outside doors were opened and would have been 
satisfactory at other times had there been some air 
relief by exhaust ventilation from the lobby, as some- 
times provided where there are many who wait and 
smoke the meanwhile. 

Fig. 6 shows a most acceptable and simple unit for 
heating lobbies where condensate returns do not have 
to be overhead. Such a unit has definite advantages 
without all of the disadvantages previously cited, nor 
is there any of the difficulty usually experienced in 
obtaining the necessary and unrestricted flow of return 
air. For want of a better name we will call it a forced 
flow convector, the one shown being one of the largest 
sizes. It may be concealed or exposed and with top or 
front supply grille. 

This unit combines sufficient style with practicability 
where large quantities of heat must be quickly de- 
livered from one or more units and the floor space 
required must be kept down to a minimum. Where 
doors are continually opening, radiator or gravity con- 
vector heat is not sufficient or quick enough to offset 
drafty conditions and an exposed unit heater would 
be lacking in the proper appearance. Radiator or 
gravity convector heat also has the disadvantage of 
greater floor to ceiling temperature differential.’ 

Cold air returns to the units at the floor where it 
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should be returned, the warm air is discharged into 
the occupied zone and at several points, and the air 
movement is less for a given amount of diffusion. The 
final temperature of the air can be higher than with a 
unit heater where the air must be forced down to the 
occupied zone against its natural tendency to rise; 
furthermore the heating surface can be less because 
the coldest air passes over the coils. A still further 
advantage is that the units provide flexibility of 
operation and are better controlled. This is due to the 
location of the temperature control in the return air 
under each unit where the return air is a good mixture 
of the room air. Such control can be either a bulb 
actuating a control valve or a thermostat controlling 
the fan. 

Another feature is accessibility of strainers, motors, 
radiators and controls. Where Feating surfaces are not 
easily accessible, they are seldom kept reasonably free 
from dirt and lint, and, as a consequence, their original 
capacity is seriously reduced. Failure of heating equip- 
ment in old buildings is often due to two things, 
reduction of original heating capacity and increase 
in heating requirements, due to lack of maintenance 
of equipment and structure. 

Where ventilation is required, or where it is desired 
that a lobby be put under slight pressure as a hedge 
against infiltration, particularly where entrance doors 
are directly to outdoors, use can be made of one or 
more unit ventilators with filters and with or without 
one or more forced flow convectors. Where unit ven- 
tilators are combined with convectors, it is presumed 
that the ventilators merely heat the incoming air and 
that the convectors supply the balance of the heating 
requirements. 

Radiators and gravity flow convectors, when properly 
controlled automatically, would not be so objectionable 
when combined with unit ventilators, as the ventilators 
provide what the others fail to accomplish. The par- 
ticular arrangement which may be used, however, will 
depend upon commercial sizes and capacities of equip- 
ment, fluctuating heating and ventilating requirements, 
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Fig. 5. Elevation of lobby heating with unit air heater. 
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Fig. 6. A forced flow convector as used 
(one or more) for lobby heating. 


and appearance. About two air changes per hour of 
outdoor air through a unit ventilator is normally about 
all that could be exfiltrated from a lobby. Beyond this 
point there must be some relief, either by way of 
gravity or mechanical exhaust, doors in continuous 
use, or a lot of door and window leakage. Open stair 
hall to floor above or to corridors will also be of help. 

Temperature control within the room for unit ven- 
tilators may be accomplished by varying either the 
amount of steam supplied to the heating element of 
the unit, or the amount of air passing through or 
around the heating element. Whether or not the heat- 
ing coil should be of the non-freeze type depends upon 


the temperature of the air entering the coil which may 
result either from a mixture of outdoor and recircy- 
lated air or all outdoor air. It is conceivable that an 
over-sized unit might take 100% outdoor air after the 
space has reached the desired temperature even in 


‘the coldest of weather. If the steam valve is of the 


modulating type, the coil is even more vulnerable to a 
freeze-up. In any event, a non-freeze coil is more 
desirable as it is more efficient. 

Where the control is by variation of the air quantity 
through or around the coil, the control may also be 
arranged so that more than the predetermined min- 
imum amount of outdoor air may be introduced as the 
space is warmed. In this case there must be additional 
exhaust or relief for this greater quantity of outdoor 
air. The minimum temperature of air leaving the unit 
may also be controlled if desired. Of course, there are 
many possible combinations of control, son. of which 
would require considerable thought as to the exact 
application and method and might introduce unthought 
of troubles. 

Normally, unit ventilator control is arranged so that 
the outdoor air damper is comp'etely closed when heat- 
ing up, as is desirable in some spaces during the early 
hours before occupancy. This is not desirable in the 
case of lobby heating, because the time when heating 
is required is usually the time whene the doors are 
opening and infiltration should be offset by pressure. 





Snow Melting 


A Pittsburgh physician, Dr. Ralph G. Fabian, has a 
driveway that slopes at a 15-degree angle into a double 
garage under his home. Last winter when snow fell in 
Pittsburgh, he merely turned on a small circulator 
pump that forced hot water through buried pipe coils. 
Snow melted as rapidly as it fell on the heated drive- 
way and residual water was quickly evaporated by air 
currents. During the latter part of December, nearly 
15 inches of snow fell in Pittsburgh, but not one flake 
stayed on the doctor’s driveway. 

Approximately 100 Btu per hr per sq ft of surface 
is the heat output required to melt 1 in. of snow per 
sq ft per hr. Since the gas boiler, which Dr. Fabian 
uses only for snow melting, supplies 175,000 Btu per 
hr, taking heat losses into consideration, and the drive- 
way surface contains approximately 750 sq ft, the re- 
sultant output was adequate to handle a heavy snow- 
fall. 

The driveway heating element, in the shape of a 
grid, is composed of two 2-in. manifold or header pipes 
and 12 lengths of 114-in. grid pipes running between 
them. The grid pipes, ‘“‘T” welded to the headers, are 
18 in. on center and 42 ft in length. The grid is posi- 
tioned 9 in. from either side of the driveway. 

A 2-in. supply main runs from the boiler in the 
garage through the basement at ceiling height to the 
front lawn adjacent to the driveway. To prevent ex- 
cessive heat losses into the ground, the main is en- 
closed in an insulated tile conduit between the house 
and the grid. The return main, also 2 in. in size, is 
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tapped into the foot of the grid diagonally opposite 
the supply main connection. All piping is wrought 
iron. 

The entire system can be gravity drained but, since 
anti-freeze is used to protect it down to a temperature 
of -—10F, drainage is not deemed necessary. A fill- 
pipe, installed at the highest point in the grid, is 
placed in an underground box with removable traffic 
plate. Although the system operates at relatively low 
velocity and temperature, an automatic air vent is 
connected to the highest point to prevent airlock. 
There also is an expansion tank for this closed system. 

Dr. Fabian’s previous driveway was torn up to ac- 
commodate a 4-in. crushed rock fill. After the grid 
had been positioned and tested, it was covered with a 
4 in. concrete slab. 
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Cold Water Piping in 
Industrial Plants 


HARRY D. UNWIN 


Mechanical Engineer, Albert Kahn Associated Architects and Engineers, Inc. 


The accompanying article is the first of a series on 
water piping — more specifically cold water piping 
for industrial plants. However, most of the informa- 
tion included applies to any cold water piping system. 
The author has gone into some detail regarding the 
derivation of equations because formulas in common 
use differ sharply in their values assigned to the co- 
efficient of friction, and an understanding of these 
formulas is necessary to prevent their misuse. 

A subsequent article will cover water hammer. 
In the type of system found in industrial plants 
where the mains are relatively short with numerous 
branch runs, the effect of water hammer may be of 
considerable importance because the reverse travel 
of the pressure wave may enter a dead-end branch 
main and result in a serious multiplication of the ex- 
cess pressure at a point some distance away from 
the main in which it originated. 
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ROCESS piping in industrial plants has not re- 

ceived its full share of attention in the past, partly 
because it has been regarded as incidental to the 
plumbing and heating systems. However, the increase 
in the location of manufacturing plants in the south 
and far west, where little or no heating is required, 
and where plumbing is often limited to employees’ 
showers and washrooms, causes the process piping 
systems themselves to stand out by their very isolation, 
and as a result to receive the just consideration that 
production facilities demand. In colder climates, where 
the plumbing and heating systems are more costly and 
extensive, the process piping systems have assumed 
unjustified minor roles. 

Today there exists a tremendous volume of litera- 
ture embodying mathematical analyses and practical 
data on the fundamentals and practical application of 
the laws governing the flow of fluids. Charts, tables, 
curves, and endless variations of methods have been 
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Fig. 1. Relationship of energy equations. 


used to simplify the calculations for determining the 
quantities of fluids flowing in circular conduits or 
pipes under the wide range of conditions that are pre- 
sented by the many different materials used for the 
construction of distribution systems. Hydraulics has 
received such thorough study and analysis that one 
might wonder why it is always of interest; it may be 
because the complex mathematics involved is a chal- 
lenge to the engineer to reduce the complicated com- 
putations to easily used tables or charts for ready 
reference and application. 

Instead of a highly mathematical and technical dis- 
cussion of the fundamental laws and formulas govern- 
ing the flow of fluids, this article will analyze the 
general derivation of several accepted formulas and 
show that relatively simple tables and calculations are 
required to determine pressure drop and pipe sizes 
for process water piping systems because such systems 
do not warrant the same accuracy with which some of 
the existing tables and formulas have been developed. 
For example, common sense indicates the use of 7.5 
for the equivalent number of gallons in a cubic foot 
rather than 7.48 if the original data are in error to the 
extent of 10 to 15%. Such short cuts do not in any 
way imply that the results are to be sloppy or careless. 

The most common problem is to determine the size 
of pipe required for a given flow rate of water. It is 
considered a fundamental law and is accepted as fact 
that the pressure in a pipe carrying a liquid will dimin- 
ish as the distance from the point of origin increases; 
and to prevent the decrease from assuming too great 
proportions, the size of pipe is made large enough to 
hold the pressure loss to a reasonable minimum. This 
seems very simple and for this very reason, the basic, 
fundamental law governing this condition should be 
thoroughly understood by those determining pipe sizes; 
and formulas from handbooks should not be used with- 
out some knowledge concerning the rules upon which 
their derivation has been based. A brief review should 
therefore prove both helpful and interesting. It is 
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customary to think in terms of quantity, velocity, 
pressure drop, friction factors, etc., when dealing with 
problems of flowing fluids, but to obtain a better under- 
standing of these various factors, it is necessary to 
start with the fundamental concept of energy. 


Fundamental Theorems 


As far back as 1643, an Italian named Torricelli 
discovered that if water flowed from an opening having 
sharp edges near the bottom of a tank, the discharge 
had a velocity equal to that which would have been 
gained by a body falling through a distance equal to 
the height of the liquid level above the center of the 
orifice. This is called Torricelli’s theorem and is ex- 
pressed by the relationship 


Pee eFe <mmnmsnmnnniiina (1) 


where V — velocity in feet per second, 
g = acceleration due to gravity, or 32.2 feet 

per second per second, and 

h — height of liquid above outlet in feet 

Fig. 1 illustrates this theorem. If there is a uniform 
flow of W pounds of water per second into the tank, 
the rate of discharge through the orifice past point C 
will likewise be W pounds per second and in moving 
from point A, the surface of the liquid, to point C, the 
sharp edged outlet, each W pounds of water flowing 
will lose Wh foot-pounds of potential energy, but will 








wv, 
gain kinetic energy equal to If the flow is 
2g 
frictionless, 
Wv- mailed 
Wh == or V=/+/ 2gh 
2g 


The total energy, or head as it is commonly called, of 
a particle of liquid in a uniformly moving body of 
water may be divided into three classes as follows:— 


(1) Potential head (A) or head due to elevation 
above a given datum and equal to h. 
(2) Pressure head (B) or head due to the pressure 


p 

on a unit weight of liquid and equal to -— 

Ww 

where p equals the intensity of pressure and w 

equals the unit weight of the liquid in pounds 
per cubic foot. 

(8) Velocity head (C) or head due to the velocity 


» 


- 


of the flowing liquid, is equal to , which is 





2g 
also the kinetic energy. 

About a hundred years after Torricelli’s discovery, 
Bernoulli, a Swiss scientist, proclaimed his important 
and far-reaching analysis of the flow of fluids which is 
the basis of all hydraulic formulas. His equation, gen- 
erally referred to as Bernoulli’s theorem, is in reality 
the principle of the conservation of energy and may 
be stated as follows :—The total energy or head at any 
two points in the path of a flowing liquid remains 
constant, provided the flow is frictionless and there 
is no loss or gain of energy between the two points; 
and that the three divisions of total head, namely, 
elevation, pressure and velocity heads can vary one 
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with another to any degree so long as their sum 
remains constant. Hence the equation for the con- 
servation of energy may be written as 


Vi? Po V 


=—-+ h, + 
2g Ww 2g 


Pi + hy + 








where p; = unit pressure at point 1; 
h, = head at point 1; 
V, = velocity at point 1; 
Pp, == unit pressure at point 2; 
hy = head at point 2; 
Vo = velocity at point 2; 
g = acceleration due to gravity; 
w= unit weight of fluid. 


Referring to Fig. 1 and assuming atmospheric pres- 
sure on the surface of the water and orifice discharge 
alike (p, —p,); and taking a datum through B—C: 











Pa Ve Po V,? Pe V2 
—+h, +-—=— +h +—=—+h, 4+ 
Ww 2g Ww 2¢ we 2¢ 
Pp V2 
O+h, +0=—+04+0=0404 
w 2¢ 
DP, V2 
1,=— 
Ww 2g 


Thus it is seen that the water at the liquid level line 
has elevation but neither pressure nor velocity. At the 
point B inside the tank at the datum line, it has lost 
its potential head but gained pressure head, still with- 
out velocity; and in flowing through the orifice at C 
the pressure head has been converted to velocity head, 
V2 
or into kinetic energy. Also, since h, — . 





, then 
2g 

V. = \/2gh,. This is Torricelli’s equation, hence it 
is evident that Torricelli’s theorem is but a special 
application of the Bernoulli theorem. 

To further illustrate the application of this funda- 
mental law governing the flow of water in closed con- 
duits, refer to Fig. 2 which shows the relationship of 





the elevation, pressure and velocity heads in the flow 
through a pipe of varying cross section. 


P, Vo? —s is V,? 
Zy = — + 2, + —=>— + 2, + —=ete. 
Ww 2g w 2¢ 
Since the definition of the theorem states that the total 
energy at any one point equals that at any other point, 
but the composition of this total energy may vary, it 
follows that 


Pe Vv} P3 Vi 
— + —=> — + — =a constant 
Ww 2g w 2g 


since h. — hg for a horizontal pipe. This relationship 
can only exist when 


Pp, Pz Ve Vv 


— > — and —< 
w w 2g 2g 





The foregoing illustrates a very important point in 
hydraulics; namely, that the pressure at a constriction 
in the pipe is less than at a point before the reduction 
in cross-section. Bernoulli’s theorem clearly states that 
one form of energy can only change at the expense of 
another form of energy; hence the contraction in the 
pipe in Fig. 2 has resulted in a decrease in pressure 
head and an increase in velocity head. This fact is the 
direct opposite to the mechanics of the piston where 
the force per square inch over the area of the piston 
is considerably less than the unit pressure in the cross- 
section of the much smaller piston rod. 

From the conservation of energy equation, it follows 
that in a conduit through which the flow is steady and 
uniform, the amount of water entering must equal the 
quantity leaving the pipe. This can be expressed 


Q =A, V, = Az V2 = Az V3 = a constant............ (3) 


where Q — rate of flow in cubic feet per second, 
A = area in square feet, and 
V = velocity in feet per second. 


To illustrate the application of the law of conserva- 
tion of energy, assume that an elevated water tank 
discharges water at a uniformly steady rate into a 
frictionless sloping conduit of varying cross-section, 
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the downstream end of which is open to the atmos- also 


phere as in Fig. 3. If the height of the liquid in the 
tank above the datum is 20 feet and the conduit 
consists of lengths of 6, 4 and 2-in. diameter pipe 
with points where the pipe changes in size being 12 
ft, 6 ft and 2 ft, respectively, above the datum, de- 
termine velocity, velocity head (Kinetic energy), and 
pressure head for points 2, 3 and 4. 
By Bernoulli’s theorem and equation (2): 

















Pi Vi P2 V.? 
+ % + —=— + & + — 
Ww 2¢ Ww 2¢ 
P3 V;" Py Vi 
== fo tg = fo Mg of 
Ww 2g Ww 2g 


By the Law of Continuity and equation (3) 
Ai V, = A.V. = AsV3 = A,V; 
and the velocities in terms of V, are 


Ay d,° 2 = 
Vo == wi V4 =—= a V, =— -) " V; 
' 6 














d,° 2 2 
V3 = ° V, <== (— Fy V; 
da? 4 


Substituting in equation (2) 


P, 1 . Vi 
+12+ 7 — as 
w 3 2g 


Ps 1\t Ve ve 
+6+(—) =0424 


0+20+0— 























Ww 2 2g. 2g 
and 
© V2 
0+204+0—042+4 
2g 
Vs = \/2g (20 — 2) — \/36g — 34.04 fps, 
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1 \? 34.04 
Vv.= — ) V4 oo — 3.78 fps, 











3 9 
1 \- 34.04 
Vz; =f — V,= -—-=8.51 fps. 
2 4 
The velocity heads are 
V.? (3.78)? 
— = 0.22 ft 
2g 2 32.2 
V3" (8.51)? 
ccs = 1.12 ft 
2g 2X 32.2 
Vv, 
— 20 — 2 — 18.00 ft 
2g 


Having determined the kinetic energy, the pressure 
heads may now be calculated 














Pe 1 \* V4 ’ 
=20—12—( 
w 3 2¢g 
18 
=— 8 — —— — 7.78 ft 
81 
P3 1 ove 
= 20 —6 — 
Ww 2 2¢ 
18 
— 14 — —— — 12.88 ft 
16 
Pp; = py = 0 


The law of conservation of energy states that the 
total energy (H) at the different points is a constant, 
or 


H, — H, — H, — H,, so that in this case 
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Point Point Point Point 

1 2 3 4 
Z = 20.00 12.00 6.00 2.00 
p 
—e ee —  T78 12.88 —_ 
Ww 
v2 
a 0.22 1.12 18.00 
2g 

20.00 20.00 20.00 20.00 


Loss of Head Due to Friction 


So far, the basic relationships have been developed. 


on the assumption of frictionless flow and the absence 


of any energy loss. It naturally follows that no such © 


theoretical conditions exist in practice and that both 
resistance to flow and loss of energy through heat are 
present. This resistance and loss of energy are known 
as fluid friction, and are the result of the velocity of 
motion, irregularities of the pipe surface and the vis- 
cosity of the liquid. The effect of viscosity is of great 
importance when dealing with oils and liquids whose 
density varies over wide ranges of temperature. Since 
the present discussion is concerned entirely with the 
flow of water at normal temperatures, the effect of 
viscosity upon the resistance to flow will be nearly 
constant and of minor importance compared to the 
effect of the surface friction. This will be brought out 
more clearly in later discussion. 

It has been shown that the total energy at a series 
of points in a liquid flowing in a pipe is a constant 
value. However, it must be clear that what is meant 
by this definition of the law of conservation of energy 
is not that the amount of energy remains constant, 
but that at any point the equation can be balanced, 
or the total amount of energy at a particular point 
can be accounted for. Due to friction opposing the 
flow, a certain amount of energy must be expended in 


overcoming this force. Friction has been shown to 
result from the sliding of concentric cylinders of liquid 
past each other. Such motion is naturally more rapid 
at the center of the pipe than at the wall of the pipe 
since the adhesive force of the liquid against the pipe 
wall is greater than that of liquid particle against 
liquid particle. Consequently, there is minimum mo- 
tion at the pipe surface and maximum movement at 
the center of the pipe. On the other hand, certain 
velocities are too high to permit such streamline flow 
with the result that the liquid*particles move in un- 
controlled and non-directional flow, causing what is 
known as turbulent flow in contrast to streamline or 
uniform flow. 

The loss of energy due to friction was first ex- 
pressed as a mathematical formula by Chezy in 1775 
and was related more to the flow in channels than to 
that in pipes. Later Darcy rearranged the formula to 
contain the expression for velocity head and in this 
form is generally used for pipes. Weisbach, in some 
textbooks, is given credit for the origin of the for- 
mula, while Manning, who was the author of one of 
the earliest textbooks to bring this formula forward 
in this country, is sometimes given credit for its 
origin, although his exponents vary slightly from those 
of Chezy and result in an approximation of the so- 
called Kutter formula. Likewise in more recent years, 
Williams and Hazen have, through research, revised 
the exponents and constants of the old Chezy formula 
to accord more with established experimental results. 
It is now more or less generally accepted that Kutter’s 
formula applies to the gravity flow in channels and 
partially full conduits, such as sewers, while the for- 
mula of Williams and Hazen is used extensively for 
the flow in pipes running full. By a variation in the 
exponents, Manning’s formula is used for the flow in 
both channels and pipe. 


Derivation of Chezy Formula 


The derivation of the Darcy-Chezy formula is based 














Fig. 4. Darcy-Chezy 
relationship for loss 
of head due to fric- 
tion. 
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upon the fundamental theorem of Bernoulli and the 
equation for the conservation of energy, the analysis 
of which is necessary to the full understanding of the 
later accepted flow equations and the simplified method 
of calculations proposed by the author in regard to 
the limited conditions which exist in problems con- 
cerning the sizing of cold water mains in industrial 
piping systems. Fig. 4 represents the uniform flow of 
water through an inclined pipe of cross-section A at 
a velocity V.' At any two points 1 and 2, piezometer 
tubes have been installed in which the water rises to 
points A and B. If l,, and l, are, respectively, the dis- 
tances of points 1 and 2 from some given point such 
as the orifice of the tank, then L — 1, — l, or the 
length of pipe between the two points in the line under 
consideration. Since the rate of flow is uniform, V is 
the mean velocity along the pipe in the direction of 
flow. By equation (2) for the conservation of energy 








Pi eV*], De cV?*l, 
w A2¢g w A2g 
where Z, Z;, and Z. == elevation head, 
p, and p. — pressure per unit cross-section 


of area, 
w = weight per unit volume, 
f, = coefficient of friction, 
c = wetted perimeter or circumfer- 
ence of a pipe, 
A —area of cross-section, 
V = mean velocity, 
], and 1, — distances particle of water has 
moved from assumed origin, 
2g — acceleration due to gravity, 
h = loss of head due to friction, and 
D — diameter of the pipe 


Equation (4) can be rearranged and written 








i 1 Pi sail Pe A 
{.——_ = — Z, + —{ 2+ —~ 
2g L Ww WwW c 
since L — ], — ], and in streamline flow through a 


pipe of cross section A and perimeter c, the velocity V 
is constant. If atmospheric pressure is the same at 
A and B, which is the case in process piping work, it 
follows that 








Pi Po 
Zy + — = 22 + +h 
Ww w 
and 
Pi Pe 
h=( z44+—)_[ 2+— 
w w 
Substituting in equation (4) 
v2 A h 
f,—=>=—_ * — 
2¢ c L 
c V2 
and h =f, —L— __.. (5) 
A 2g 
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For pipes of circular cross-section 





v D? Cc T D 4 
A= ;¢=2D; and — = ——_ >= 
4 A mD?2/4 D 
and 
L V? 
De cna eric cere os eccsnnenssnninmnanesiiii (6) 
D 2g 
Using a new friction factor f where f — 4f,, then 
L Vv? 
| eee (7) 
D 2g 


which is the common form taken by the Darcy equa- 
tion. There is considerable variance in different texts 
on the derivation of this formula. Sometimes the 2 in 
the denominator is omitted and occasionally it is found 
in the numerator, thus giving rise to three values of f. 
For this reason careful attention must be given to the 
individual derivations. 

Since Chezy was primarily concerned with the flow 
of fluids in open channels, his formula is written some- 
what differently, but can be deduced from equation (7). 
The hydraulic radius is, by definition, the cross-sec- 
tional area of the stream A divided by the wetted 
perimeter or, in the case of circular pipes running full, 
by the circumference, and is expressed 


D 
R—-—— whence D=—4R 
4 


The ratio h/L is rate of fall of the water surface or 
slope of the hydraulic grade line and is called the 
hydraulic slope s. If C is assumed to be a coefficient 
| 8g 
expressed by the term ja, then by rearranging 
\ f 
equation (7) and substituting, the characteristic Chezy 
formula is obtained 





12g h 22 | 8e Ses 

Ye foie [= © Mee fomyy ie 
Vf L \ ft Vet WN 

V = C \V/Rs = CR® 8% oo ececsecsseesseeseeeneen (8) 


Taking the line AC through point A in Fig. 4 as the 
energy gradient relative to point 1, the distance h is 
the loss of head between points 1 and 2. This head is 
comparable with the velocity head V?/2g or kinetic 
energy in the law governing the conservation of energy 
except that it is modified by the factor {L/D as shown 
in equation (7). Furthermore, the ratio L/D is the 
equivalent length of pipe in diameters, hence if L = 
D, the loss of head due to friction is merely the product 
of the coefficient of friction and the kinetic energy in 
the flowing liquid. 


Next month, Mr. Unwin takes up the 
comparison of various flow formulas. 
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| aoe suits are not profitable. Knowing the cause 
and outcome of outstanding and new law suits 
will assist heating contractors and sellers of heating 
equipment to avoid litigation. With knowledge of new 
law suits, readers may win favorable verdicts in un- 
avoidable suits. Should all details of any of these new 
law suits be desired, references are given to locate the 
full citation in a law library. File these citations for 
future reference. 


Contractor Sells Contract and Note 


Considerable discussion has arisen from time to 
time over the legal question: If a contractor installs 
heating equipment and takes a conditional contract 
and note, and discounts same to a third party, who is 
liable if the heating equipment does not conform to 
the guarantee given by the contractor? 

For example, in First & Lumbermen’s Nat. Bank of 
Chippewa Falls v Buchholz, 18 N. W. (2d) 771, re- 
ported July, 1945, it was shown that the owner of a 
florist company signed a conditional sales contract to 
the National Coal Co. for the purchase of “one bin 
type automatic coal burner complete with electric 
equipment for alternating current with thermostat,” for 
$1,250.50. The purchaser paid $400 down and executed 
a note payable to the National Coal Co. for $850, with 
the baiance payable in installments. The note was 
attached to and a part of the contract of conditional 
sale. Immediately thereafter and before the installa- 
tion of the burner the National Coal Co. assigned the 
conditional sales contract to a bank together with the 
note. 

The contract contained a guarantee clause that the 
coal burner and equipment would be installed in a 
workmanlike manner. An additional sum of $255.42 
was paid on the contract by the purchaser making a 
total amount of $655.42. The purchaser refused to 
pay the balance due and the bank filed suit. The pur- 
chaser of the equipment asked the court to allow him 
damages of $2,500 by reason of the freezing of plants, 
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It’s the Law 


LEO T. PARKER 


Of the many law suits involving heating 
contractors that were decided in 1945, 
a few outstanding ones were selected 
to emphasize court rulings important to 
contractors, engineers, and manufacturers. 


flowers, and other vegetation because the heating 
equipment would not operate efficiently. 

The bank defended the suit on the grounds that it 
did not install the equipment and knew nothing about 
the guarantee clause. 

It is interesting to observe that the higher court 
decided that since the note and contract, held by the 
bank, were attached to each other, the bank assumed 
exactly the same liability as the National Coal Co. 
which sold and installed the heating equipment. This 
court said: 

“The note and conditional sales contract were 
assigned simultaneously to the same party (bank) 
and that party is the owner and holder of both note 
and contract... Where one takes as endorsee and 
assignee a promissory note and a conditional sales 
contract representing a transaction for which the note 
was given and before the consideration has passed, he 
takes such note with notice of a condition to liability 
on the instrument and is prevented from becoming a 
holder in due course... In such event, the two in- 
struments are to be construed together as a part of 
the same transaction.” 

Therefore, it is quite apparent that when the seller 
of heating equipment takes as payment a conditional 
contract, and note, signed by the purchaser the latter 
retains his ordinary legal right to refuse payment if 
the seller breaches the contract, although the contract 
and note in the meantime is purchased by an innocent 
party. Moreover, the purchaser is entitled to recover 
damages for breach of the terms of the contract by 
the seller or contractor who installed the heating 
equipment. 


General Contractor Liable 


Modern higher courts consistently hold that a gen- 
eral contractor is personally liable in damages for 
failure or breach of any construction contract by sub- 
contractors. 

For instance, in Schultz v Gund, 19 So. (2d) 682, 
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reported February, 1945, it was shown that a man 
named Schultz decided to build a home and employed 
an architect to prepare plans and specifications and 
let out a contract for the work. The architect sent 
out invitations for bids for installation of various 
equipment. He received a bid from Holzer Sheet 
Metal Works which quoted the price of $441 for the 
installation of a warm air heating system. This bid 
was accepted, and Schultz entered into a building 
contract with a general contractor who agreed to con- 
struct a residence for Schultz for the sum of $9,380. 
The specifications attached to and made part of this 
building contract provided for the installation of a re- 
circulating warm air control heating system and the 
furnishing of a specific oil burning furnace, or equal. 
It was further provided in the specifications that “The 
above system is to be guaranteed to keep the building 
at 70F dry bulb temperature when the outside tem- 
perature is 30F dry bulb temperature.” 

After completion of the residence, performance 
under the contract was accepted by Schultz, and the 
general contractor received final payment of the bal- 
ance due him. Shortly after Schultz took occupancy 


of the house he discovered that the heating system . 


did not bring the temperature up to the guarantee set 
forth in the specifications. Therefore, he made numer- 
ous complaints to Holzer Sheet Metal Works that the 
house was inadequately heated during the cold 
weather; that it took from five to six hours for the 
upstairs portion of the premises to become comfortably 
warm and that the living room temperature did not 
at any time reach the required 70F as stipulated in 
the guarantee. The subcontractor sent mechanics to 
make necessary alterations and repairs which, how- 
ever, failed to correct the defects: 

Schultz sued the general contractor for damages 
amounting to $832. 

The general contractor contended the suit should 
have been filed by Schultz against the Holzer Sheet 
Metal Works, the subcontractor. However, the higher 
court held the general contractor personally liable, 
and said: 

“It is contended that, since the bid of the Holzer 
company was received by Mr. Sporl, the architect, and 
the heating system was installed directly by the Holzer 
company and not under the supervision of the general 
contractor, the latter is not responsible. We cannot 
see any force whatever in this contention. The fact 
that he (general contractor) permitted the architect 
to deal directly with the subcontractor is unavailing 
to him as a defense.” 

Also, it is important to know that the higher court 
held that testimony that Holzer Sheet Metal Works 
sent mechanics to repair or alter the heating system, 
after receiving complaints from Schultz, was a direct 
admission on the part of the subcontractor that the 
heating equipment did not comply with the specifica- 
tions. In this regard, the higher court said: 

“The evidence plainly reveals that the heating sys- 
tem installed is not only inadequate to provide the 
warmth stipulated for in the specifications of the 
building contract but that subcontractor has at all 
times admitted its dereliction... Holzer Sheet Metal 
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Works responded to these complaints and on three oc- 
casions sent mechanics to the home to make necessary 
corrections in the heating system. None of the at- 
tempted repairs and changes made by the subcon- 
tractor was successful... The record shows that the 
Holzer company had made numerous attempts to cor- 
rect the defects, without avail.” 

Still another important point of law involved in this 
case was that the general contractor proved that when 
he submitted his bid the original plans and specifica- 
tions for the residence provided for the outer surface 
of the house to be of brick veneer, but that Schultz 
changed the construction to stucco. The contractor 
contended that this fact should relieve him of all 
liability because a brick veneer home is heated more 
readily than one built of stucco and that this change 
constituted a material alteration in the work. 

However, since the general contractor failed to com- 
plain of the change, the higher court held that this 
defense was unavailing, and said: 

“We find no merit whatever in this point. In the 
first place, the... heating system was not installed 
until after the house was nearly completed and the 
agents of the Holzer company who made the installa- 
tion were well aware of the fact that the outer surface 
was stucco.” 

With respect to holding the general contractor liable 
for $861 damages the higher court said that the testi- 
mony showed that it would cost Schultz this amount 
to replace the under-size heating equipment. 


Cannot Use Own Name 


Each person must use his own name honestly and 
not as a means of pirating the goodwill and reputa- 
tion of a business rival. In other words, when use of 
a person’s own name will inevitably represent his 
goods as those of another, he may be enjoined from 
using his name in connection with his business. 

For instance, in Hoyt Heater Co. v Hoyt, 157 Pac. 
(2d) 657, reported June, 1945, it was shown that a 
man named Hoyt had been engaged in the business of 
a plumber and water heater repairer in the same 
county for more than 20 vears. The Hoyt Heater To. 
had been engaged in the business of manufacturing, 
selling, repairing and servicing water heaters in the 
same county since 1911 under the trade name of Hoyt 
Heater Co. and Hoyt Automatic Water Heater Co. 

Hoyt advertised his business in the classified tele- 
phone directory under the following fictitious trade 
names: “Hoyt C. H. Co.”; “Hoyt C. H. Automatic 
Water Heater Repair Service and Supply Co.”; “A. A. 
Automatic Hoyt A-1 Water Heating Co.’”; and “Auto- 
matic Hoyt Hot Water Heater Repair Service Co.” 
The Hoyt Heater Co. filed suit and asked the court to 
grant an injunction to prevent and stop Hoyt from 
using his own name in these or any other ways likely 
to confuse the public into believing that Hoyt was 
connected with the business of Hoyt Heater Co. 

The lower court granted the injunction and decided 
that Hoyt used these names with the express intent 
and calculated purpose to deceive and mislead the pub- 
lic and customers of the Hoyt Heater Company. “_ 
higher court approved the verdict, and said: 
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“The trial court expressly found that there was 
fraud, deceit and unfair competition.” 


Trade-Mark Refused 


Although a person desires to register his own name 
as a trade-mark, the registration will be refused if 
the public or purchasers are likely to be confused. 

For illustration, in American Fork Company, 146 
Fed. (2d) 510, reported February, 1945, it was shown 
that a man named “King” sought to register a trade- 
mark “Collie King,” for use on “Hand Tools.” The 
examiner of trade-marks refused registration in view 
of prior registrations to a company of the trade-mark 
“R. King.” The higher court approved the verdict, 
and said: 

“Some of the goods of the parties are identical... 
the trade-marks are so similar that in their concur- 
rent use there would be a likelihood of confusing the 
purchasing public...” 


Insurance Policy Coverage 


Modern higher courts consistently hold that all in- 
surance policies shall be broadly construed in view of 
affording protection to holders of the policies. 

For instance, in Thompson Heating Corp. v Hard- 
ware Indemnity Insurance Co., 58 N. E. (2d) 809, it 
was shown that the Thompson Heating Corp. held an 
insurance policy which contained a clause that the in- 
surance company would pay all liability resulting from 
bodily injury or death sustained by any person arising 
out of the ownership maintenance or use of a motor 
truck. 

The Thompson Heating Corp. is engaged in the fur- 
nace and stoker business, and, as an incident thereto, 
purchased an especially designed, built, and equipped 
truck, for transporting rock wool insulation and blow- 
ing it into place by means of a hose extending from 
the truck attachments into the building. 

A pedestrian suffered serious injury occasioned by 
tripping over the hose extending from the parked 
truck across the sidewalk into the building, into which 
the granulated rock wool insulation was being blown. 
He sued the ,heating company for damages, and the 
insurance company contended that it was not liable 
under the policy. 

Although the lower court held the insurance com- 
pany not liable, the higher court reversed the verdict, 
and held that the insurance policy protected the heat- 
ing company against all.injuries incidental to opera- 
tion of the truck in the business of the heating com- 
pany. 


Bond Issue Insufficient 


Generally speaking, public corporations, municipal- 
ities, boards, etc., are required to pay “just” debt, ir- 
respective of their failure to vote a bond issue of suffi- 
cient amount to pay the debts. 

For example, in Hatch v Maple Valley Tp. Unit 
School, 17 N. W. (2d) 735, it was shown that the 
Trufant school board adopted a resolution to erect a 
new school building and called a special meeting of 
the electors, at which meeting the voters of the district 
authorized construction of the school building, and 
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the borrowing of $10,000 for that purpose. Bonds 
were sold and the sum of $10,000 was obtained. At a 
meeting of the Trufant school board in July, 1938, a 
motion was passed that a contract for the heating job 
be let to Hatch Heating and Plumbing Co. for $3,758, 
but no written contract was entered into. 

The amount derived from bonds was insufficient to 
complete the construction and the heating company sued 
to recover the amount due on its contract. The public 
officials contended that there was-no liability to excess 
of the sum voted by the electors to pay for the con- 
struction cost. The higher court refused to agree with 
this contention and held the heating company entitled 
to recover full payment. 


Extension of Heating Service 


Modern courts recognize that district heating utility 
operations are by nature materially different from 
those of electric, gas or water utilities. The question 
of extending heating service cannot be governed by 
the broad general principles applicable to other service 
utility extensions. However, according to a late deci- 
sion a heating utility is obligated to repair and extend 
service to property and consumers previously served, 
irrespective of excessive costs. 

For example, in Northern States Power Co. v Public 
Service Commission; 16 N. W. (2d) 790, reported 
February, 1945, it was shown that a corporation had 
for many years, as a public utility, operated a cir- 
culating hot water central heating service in a city. 

The Public Service Commission ordered the corpo- 
ration to extend its hot water heating service to a 
certain residence which abuts on an alley where is 
located one of the corporation’s distribution mains. 
This residence had been served previously but not 
during the past few years. 

The corporation appealed to the higher court on the 
contention that the Commission’s order is void par- 
ticularly for the reason that the additional service is 
not available without the expenditure of nearly $3,300 
on which no reasonable return could be expected. 

It is interesting to observe that the higher court 
refused to agree with this contention. In upholding 
the Commission’s order to repair and extend the serv- 
ice to the residence, the higher court said: 

“A public utility cannot, because of loss, escape ob- 
ligations voluntarily assumed.” 


Liable for Honest Mistake 


An important point of law is that a mistake al- 
though honestly made will not relieve a seller of heat- 
ing equipment from liability for breach of a sale 
contract. 

For example, in Stearn v Ace Co., Inc., 38 Atl. (2d) 
626, it was shown that a seller sold certain equipment 
to a purchaser. Later the seller forgot that he had 
previously sold the equipment and made a contract 
with another purchaser to whom he sold the same 
equipment. Obviously, the seller could not make de- 
livery to both purchasers and the last purchaser sued 
the seller to recover damages. 

The counsel for the seller argued that the second 
contract was made by honest mistake on the part of 
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the seller who should be excused from liability because 
it was impossible for him to deliver the merchandise. 
However, the higher court held the seller fully liable. 

According to a late higher court decision any person 
who sells heating equipment to either a city, county 
or state assumes all financial risks. 

See Missouri Co. v Christian County, 180 S. W. (2d) 
735, where a seller sued a county for payment of sev- 
eral hundred dollars for merchandise. 

During the trial the county officials contended that 
the county was not liable, although actually the ma- 
terials were received and used by the county. A state 
law provides that valid sale contracts must be author- 
ized by a majority of the judges of the county court. 

The seller proved that its contract had been signed 
by a county employe, and that the presiding judge had 
authorized the employe to make the various purchases. 

Notwithstanding this testimony the higher court 
refused to hold the seller entitled to recover payment 
for the merchandise purchased and used by the county, 
saying: 

“He (presiding judge) was not the agent of the 
county, nor did he have authority in his individual 
capacity as presiding judge to make a contract on 
behalf of the county...” 


Many purchasers erroneously believe that, after 


ordering or contracting to purchase heating merchan- 
dise or equipment, they may return the equipment and 
receive full credit from the seller. However, this is 
not the law. Modern higher courts hold that in the 
absence of fraud or an agreement giving the pur- 
chaser the right to rescind a contract or return the 
merchandise, the buyer may not rescind an executed 
contract of sale. 

For instance, in Bedner v Dun Supply Co., 176 S. W. 
(2d) 220, a seller sued a buyer to recover a balance 
due upon a promissory note for the original purchase 
price of equipment. The purchaser contested the suit 
on the grounds that he had returned to the seller a 
pump and other equipment for which he had paid 
$1,000 and that the seller gave him credit for only 
$500. There was no evidence to the effect that the 
return of the equipment was accepted by the seller 
under agreement that the purchaser was to be cred- 
ited with the purchase price of $1,000. 

The purchaser testified that the seller had accepted 
delivery of the equipment and that at no time did the 
seller state that he would not credit the purchaser 
with the full original purchase of the equipment. 

The higher court held that the seller was within his 
legal rights in crediting the purchaser’s account with 
$500, instead of $1,000. 





Designing Structural Steel Frames 
(Concluded from page 68) 


reveals a rather remarkable coincidence, namely 
A+ A~10(r-4 .01) 
The foregoing relationship is true for all angles 
from1 x 1 x \%-in. to8 & 8 x %-in. in the thick- 
nesses most often used. If we use 10r instead of 10 


(r + .01) the difference will be very slight, and we 
get 


2A — 10r — L, or 








L 
— — (Rule 1) 
2 
For Rule 2, 
] - 12L 
— 200 or = 200, from which 
r r 
12L 
10r — —— — 0.6 L, and substituting, 
20 


2A — 0.6 L, or A= 0.3 L 


The net cross sectional area of a column, as deter- 
mined by Rule 1, would ordinarily be found by refer- 
ring to a structural hand book, and would be multiplied 
by 10,000 lb to determine the working load. 

Rule 3 uses the gross area which is about 5% higher 
than the net area. To compensate for this difference, 
a value of 9,000 Ib is used (instead of 10,000 Ib), and 
the load an angle column can very safely support is 
determined without reference to a table. 

For comparison, the table on page 68, taken from 
structural tables, lists the sizes, areas, and values of 7, 
for equal leg angles in common use. 
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Stoker-Fired Hot Water Heater 


As the result of several years of intensive research 
by the Bureau of Mines, a stoker-fired hot water 
heater has been developed which, it is claimed, can 
automatically supply hot water for a month at a cost 
of less than one dollar. 

It burns subbituminous fuels and was designed fol- 
lowing studies based on the use of low-rank coals in 
domestic appliances. 

The heater, which consists of a coal hopper and 
constant-volume fan, feed screw, retort and preferably 
a double water-storage tank, is operated by thermal 
controls. When the thermal control regulator calls for 
heat, the driving mechanism starts and moves coal 
into the retort where it meets air supplied at low 
temperature from the fan. A small steady flame re- 
sults which is regulated by adjustment of the air 
through opening or closing an adjusting vane. 

Although the heating system was designed to con- 
sume low-rank fuels, the general features of the 
double-tank system can be employed for either gas or 
liquid fuels. 

Report of Investigations 3890, “Automatic Water 
Heating Utilizing Subbituminous Coal,” in describing 
the investigations resulting in the development of the 
new-type heater, points out that previous Bureau 
studies of the combustion of subbituminous coal and 
lignite had demonstrated the advantages of the high 
reactivity of these fuels, and had also illustrated the 
possibility of burning them in very small stokers at 
high efficiency. A free copy of the report may be ob- 
tained from the Bureau of Mines, Department of the 
Interior, Washington 25, D. C. 
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Thermodynamics for the 
Air Conditioning Engineer 


E. P. PALMATIER 


Carrier Corporation, Syracuse, N. Y. 


Part 2: Applications 


In this second section of his two-part article on 
thermodynamics, Mr. Palmatier describes the nature of 
substances.and cycles and shows how the principles 
he has discussed are applied in air conditioning and 
refrigeration. The theory of psychrometry is also 
taken up and various examples are worked out. 


PROPERTIES OF REAL SUBSTANCES 


Thus far, ideal incompressible and compressible 
fluids have been discussed. It was stated that the 
properties of the former are approximated by most 
liquids whereas those of the latter are approximated 
by some of the simpler gases. One might infer from 
these discussions that some substances only exist in 
gaseous form while others only exist as liquids. Of 
course, this is not the case. All known pure materials 
(excepting mixtures and solutions) actually can exist 
in at least three and, in many cases, more than three 
forms. These forms are normally referred to as 
phases. The three common phases are solid, liquid 
and vapor. For example, everyone is familiar with 
the three phases of water, but it is not so evident that 
other materials such as oxygen, iron and tungsten can 
also exist in phases other than those common at or- 
dinary temperatures. 

The behavior of materials in general may be de- 
scribed by explaining the way in which water changes 
its state of existence throughout extreme ranges of 
the simple properties, pressure and temperature. Water 
has a boiling point, at atmospheric pressure, of 212F. 
If a pound of water is placed in a container having a 
movable piston and heat is added at normal atmos- 
pheric pressure, it would be found that the volume of 
the liquid would increase only slightly until the boiling 
point is reached. If pressure is maintained constant, 
the temperature will rise to 212F and will then remain 
constant while the liquid slowly changes to a colorless, 
invisible vapor. As soon as all the liquid disappears, 
the temperature will again start to rise and continue 
to do so as long as heat is added. 

This same process could be repeated at various 
pressures up to 3,226 lb per sq in. absolute. The only 
immediately obvious difference that would be observed 
would be that at each pressure there would be a cor- 
responding temperature at which the evaporation pro- 
cess would occur. For example, at 50 lb per sq in. ab- 
solute, the temperature would be about 281F; at 500 lb 
it would be about 467F; at 3,226 lbs, it would be 706F. 
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More careful observation would reveal several other 
differences. First, it would be found that at the higher 
pressures and temperatures, the rate of expansion of 
the liquid before evaporation starts would become 
much higher. Secondly, if the quantity of heat neces- 
sary to cause the change of phase from liquid to vapor 
were measured, it would be found that this quantity 
would reduce with increased pressure. Finally, it 
would be found that the change in volume accompany- 
ing the evaporation process would become much 
smaller at the higher pressures. 


Some very important definitions will now be applied 
to the various unique states associated with the pro- 
cess just described. The liquid as it exists below the 
temperature at which evaporation starts is called com- 
pressed liquid. Liquid at the temperature of evapora- 
tion is saturated liquid. The pressure and temperature 
at which evaporation occurs are the saturation pres- 
sure and temperature. Vapor at the saturation tem- 
perature and pressure is termed saturated vapor. 
Vapor above the saturation temperature corresponding 
to any given pressure is superheated vapor. The heat 
necessary to completely avaporate one pound of the 
material is the latent heat of evaporation. In under- 
going the process of evaporation, the water is said to 
pass from the liquid phase through the mixed liquid- 
vapor phase into the vapor phase. It is obvious that 
the mixed liquid-vapor phase is a region in which 
saturated liquid and saturated vapor may exist to- 
gether in any proportion at the same pressure and 
temperature. The weight fraction or percentage of 
liquid in such a mixed state is often referred to as the 
quality. 

At the maximum pressure, namely 3,226 lb, it would 
be found that the latent heat would have reduced to 
zero and all other evidences of the evaporation process 
would disappear. The pressure and temperature at 
which the existence of the mixed liquid-vapor phase 
of a material disappears is called the critical pressure 
and temperature. This point might also be defined as 
the point above which there is no distinguishable dif- 
ference between liquid and vapor. The significance of 
the critical pressure and temperature can be observed 
visually with many substances which have lower values 
of these properties than water. For example, if 2 
strong transparent capsule is partly filled with a com- 
mon solvent as carbon tetrachloride, and its tempera- 
ture is raised, it is possible to observe a distinct 
boundary between the liquid and vapor until the tem- 
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perature and pressure reach the critical values of 
540F and 660 lb per sq in. absolute, respectively. At 
this point, the liquid-vapor boundary will suddenly 
disappear completely. 

Let us now consider the behavior of water as it is 


cooled below normal room temperature at constant — 


pressure. If the pressure is atmospheric, the tempera- 
ture will drop and the volume of liquid will contract 
slightly to about 39F at which point liquid water at 
atmospheric pressure has its maximum density. Then 
the volume will expand slightly until 32F is reached. 
Here, further removal of heat will not reduce the tem- 
perature but the water will change progressively 
from the liquid to the solid phase with a correspond- 
ing removal of an amount of heat called the latent heat 
of fusion. During the freezing process, the volume 
will continue to expand until it is about 10% greater 
than the volume occupied by the liquid when the freez- 
ing started. When all of the water has changed to 
ice, the temperature will continue to drop indefinitely. 

If the pressure imposed upon the liquid water is 
above atmospheric pressure, say 100 lb per sq in. ab- 
solute, it will be found that the temperature at which 
the freezing process occurs will be slightly below 32F. 
As in the case of the liquid-vapor transformation, 
there is a continuous series of corresponding pressures 
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Evaporation 
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32.0176 F 7OGF ¢ 
Fig. 7. 


and temperatures at which the freezing process oc- 
curs. Comparatively speaking, the change in tem- 
perature due to change in pressure for the freezing 
process is much less than that for the liquid-vapor 
transformation. 

At a pressure of about 0.0885 lb per sq in. absolute, 
the pressure-temperature curve for evaporation meets 
that of fusion. At this pressure, the temperature of 
evaporation is identical with the temperature of fusion 
and is equal to 32.0176F. (International Critical 
Tables.) This point is called the triple point and is 
the one condition of pressure and temperature under 
which solid, liquid and vapor can exist together in any 
proportions. Below the pressure corresponding to the 
triple point, the liquid phase no longer exists in a 
stable form. Also, it becomes impossible to heat ice 
to 32F. At some temperature, always corresponding 
to the existing pressure, the solid is converted directly 
to vapor. This process is called sublimation. The 
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pressure temperature relationship for sublimation is 
almost, but not exactly, a continuation of the satura- 
tion pressure temperature relationship for the liquid. 
Fig. 7 shows the three pressure temperature curves 
for liquid water, indicating how they come together 
at the triple point. 

As stated, all pure substances behave in the same 
general manner as that described for water. Of course, 
the various pressure-temperature curves may lie in 
some other location on the P-T diagram. There are 
minor differences. For example, the behavior of water 
in reaching its maximum density above 32F is not 
universal. Furthermore, some substances behave in 
a more complex manner in the solid phase. Sometimes 
there are two or even more types of solid, each having 
a different crystalline structure. As in the case of 
the transformations already described, such inter- 
crystalline transformations require the addition or re- 
moval of certain definite quantities of heat at cor- 
responding values of pressure and temperature. 

Excepting air, the class ef substances of most in- 
terest to air conditioning engineers is the refriger- 
ants. Tables are normally constructed for the gases 
commonly used giving values of pressure, volume, tem- 
perature, enthalpy, etc., of saturated liquid, saturated 
vapor and superheated vapor. These tables are usually 
derived from a limited amount of experimental data 
from which complex equations of state are derived. 


TYPES OF CYCLES 


An engineer is familiar with many kinds of cycles. 
The steam power cycle and common refrigerant cycle 
are probably the first to come to mind. In the former, 
shown diagrammatically in Fig. 8, the water is heated, 
evaporated to steam, expanded in a turbine to produce 
power, condensed by water (taken perhaps from a 
river or lake) and finally pumped back into the boiler 
for reuse. Note that each time a pound of water goes 
around the cycle, a definite amount of heat, Q,, is ab- 
sorbed in the boiler at the boiling temperature, T,, 
an amount of work, W,, is released to the turbine 
shaft, an amount of heat, Q., is released to the river 
water at the condensing temperature, T., and work, 
W., is supplied to pump it back into the boiler. Sup- 
pose the net work, W, — W2, is called W. Then by a 
simple heat balance on the entire plant (or from the 
conservation of energy) 

w—Q,—Q or Q,—Q—W=0 (25) 

This equation expresses a fundamental law applying 
to all cyclic thermodynamic processes. 

The sum of all work and heat added to a substance 
in passing through a cycle which returns it to its 
original state is zero. 

If this law is applied to a refrigeration cycle, it 
leads to the immediate conclusion that, assuming stray 
heat quantities could be reduced to negligible values, 
the heat rejected at the high temperature, Q,, equals 
that absorbed at the low temperature, Q., plus the 
mechanical energy input, W. 


Q.+W=Q, 
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Inspection shows this equation to be identical with (25). tures divided by the absolute temperature at which 
While these are familiar examples of real cycles, the the heat is added. 

thermodynamicist has established several ideal cycles Next, it must be noted that since each of the four 
which are used as a basis of comparison. The Carnot processes of the Carnot cycle are reversible, the entire 
cycle is of primary importance among these and is cycle can be operated to absorb heat, Q,, at the lower 
represented in Fig. 9. It is formed by two reversible temperature, 7,, and by adding work, W, will deliver 
constant temperature changes of state (isotherms) ; or reject Q, at T,. This process amounts to pumping 
the expansion 1-2 and the compression 3-4 combined heat from T,, to T, and is, therefore, a refrigeration 
with the reversible adiabatic expansion 2-3 and the cycle. 

reversible adiabatic compression 3-4. It will be noted Almost any text on the subject presents consider- 
from equation (24) that heat, Q,, must be added dur- able reasoning about the Carnot cycle which is meant 
ing an isothermal expansion and rejected during an to show that this cycle and other equivalent reversible 
isothermal compression curve. Since the other two cycles have the highest thermal efficiency of any con- 
processes are adiabatic (no heat exchange), the net ceivable cycle. It might as well be stated instead that— 
work added during the Carnot cycle is 1. It appears impossible to devise any apparatus 


which will convert a greater portion of thermal energy 


W+Q,—Q,=0 to mechanical energy than the Carnot cycle when op- 






























































W=Q—Q, (26) erated between the same two terminal temperatures. 
Since the end temperatures of the two adiabatics are 2. All reversible cycles operated between the same 
the same temperatures have the same efficiency as the Carnot 
T ‘. cycle. 
P2 ( . i Pi ‘ 3. The coefficient of performance of the Carnot 
" _ cycle, operated as a heat pump, is the highest of any 
P3 T,, Py : 
possible cycle. 
Therefore, The definition of coefficient of performance as ap- 
PP. P3 plied to a refrigeration process is the ratio of heat 
a absorbed at the low temperature to the work necessary 
Pi Ps to drive the cycle. 
It will be noted from equation (24) that the work In the case of the Carnot cycle, this relationship 
done and heat added for two isotherms having the becomes 
same pressure ratio are proportional to the tempera- Q, T, 
ture. Therefore, K = —_ , (29) 
Q, a W T, —T, 
me (27) 
Q Ty Example (4) 
Combining with (26), the relation is obtained Assuming the coefficient of performance of an actual 
—_Ww Q, —Q, T, —T, refrigeration machine was 0.70 of that of the Carnot 
—_— ume edi : é (28) heat pump, what would be the horsepower per ton 
Q, Q, : required for a suction temperature of 35F and a con- 
, densing temperature of 95F? ‘i 
Equation (28) shows that the ratio of work done to - '. 
heat supplied or the efficiency of a Carnot Cycle is T, = 459.7 + 35 = 494.7°R 
equal to the difference of the two absolute tempera- T, — Ty, = 95-35 = 60 
494.7 Q, 
K — — 8.245 — 
60 W 
1 hp — 42.4 Btu per min., 1 ton — 200 Btu per min. 
1 200 1 200 
hp ton — x = S— 
0.70 K 42.4 0.70 « 8.245 424 
— 817 
Entropy 








It was found that in any reversible cycle when heat 
is added at a higher temperature, T,, a certain definite 
fraction of this heat must be rejected at a lower tem- 
perature, 7T,. From equation (27), Q, T, — Q, T..- 
Consequently, for fixed values of Q, and T,, Q,/T, i3 
a constant regardless of the temperature at which the 
heat is rejected. This constant, which is associated 
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with the addition of heat, Q,, is obviously a kind of 
index to the portion of Q, which is unavailable for 
producing mechanical energy. Once this index is 
known, it may be multiplied by the temperature of 
heat rejection to give the wnavailable part of the heat 
added. The remainder can be converted to work. 

The constant Q,7,, is given the symbol /A\ S — Q,/T),, 
and is called the change in entropy associated with the 
heat addition Q,. 

It can be shown by rather complex mathematical 
reasoning that the increment of heat added during any 
reversible process is expressed by the equation 


dQ — TdS (30) 


Since in a reversible adiabatic compression, dQ — 0, 
the entropy of the material is constant. Reversible 
adiabaties are often referred to as isentropics. 

It has already been shown that the work increment 
during any reversible process is dW — — pdv so equa- 
tion (30) permits writing the first law equation (1) 
for reversible processes only as 


— pdv + TdS — du (31) 


Example (5) 


Calculate the change of entropy accompanying the 
heating of a pound of water from 32F to 62F based 


Ie ( 
NMS Qa 


, ant 12 


pP 


Fig. 9. 











on temperatures of heat rejection of 460°R and 400°R. 

Referring to Fig. 10, a plot of the heating process 
is shown as the curve 1-2 on the temperature entropy 
diagram. The small amount of heat added at tem- 
perature T is from equation (30) 


dQ — TdS — CdT 
where C — specific heat of water. 
It can be imagined that this heat represents the 
input to a small Carnot cycle which rejects heat, dQ,, 


at the bottom temperature 400°R or 460°R. By defini- 
tion, the change of entropy is 














dQ, 
ds — 
T, 
but for a Carnot Cycle 
Ze dT 
dQ, = dQ « — T,C —— 
T T 
7 dT dT 
ds — C — C —— (32) 
T. T T 


It is clear from equation (32) that the increment 
of entropy is independent of the bottom temperature, 
T,. Integrating (32) 
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(33) 
T, 
The specific heat of water is assumed constant at 
1.0 and 


522 
S. = Ss; — 1.0 log, —— — .0592 
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In tables of properties of water, the entropy of satur- 
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ated liquid water at 32F is taken as zero and all other 
entropies measured from this datum. Therefore, the 
answer to Example 5 should correspond to the entropy 
per pound of water at 62F. Keenan steam tables show 
a value of 0.0594. 


COMPARISON OF REFRIGERANTS 


The preceding example and discussion indicates how 
entropy measured above some arbitrary datum can be 
plotted in diagrams like Fig. 9 and that areas under 
curves of reversible processes represent heat ex- 
changes. Therefore, it should be possible to compare 
different idealized refrigeration cycles with the Carnot 
heat pump on the T-S diagram. Fig. 11 shows such 
a comparison. Curves X and Y are, respectively, the 
temperature-entropy relations of saturated liquid and 
vapor refrigerant. T, and T,, are the top and bottom 
temperatures of the cycle. The space between X and 
Y is the liquid-vapor or boiling-condensing region. 
Vertical lines are reversible adiabatic compressions or 
expansions. Obviously, rectangle 1-2-5-6 is a Carnot 
cycle; being formed by two isotherms and two isen- 
tropics. Line 14 is a constant pressure as well as con- 
stant temperature since it represents a condensation 
process. But if more heat is added at constant pres- 
sure after evaporation is complete at 4, the tempera- 
ture will rise along some curve 4-7. This line, then, 
represents a constant pressure line in the superheat 
region. 

For the idealized actual cycle with isentropic com- 
pression from point 5 and recovery of the expansion 
energy of the liquid along 1-2, the area under 1-4-7 is 
the heat rejected in the condenser and the area under 
2-5 is the heat absorbed in the evaporator. The dif- 
ference or the area 1-2-5-7-4 is the work required to 
drive the cycle. Likewise, the area 1-2-5-6 is the work 
of the Carnot heat pump. The approximately tri- 
angular area 4-6-7 is the extra work required by the 
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Fig. 11. 


real cycle described and is called the svperheat loss. 
But actual refrigeration cycles do not expand the 

liquid and extract work from it as would be required 

by the isentropic 1-2. The liquid is throttled through 


the expansion valve which, if equal entrance and exit. 


velocities are assumed, is a constant enthalpy process 
and appears as a curve 1-3 on the T-S diagram. When 
this is done, two things happen; (a) refrigeration 
effect equal to the area 2-3-3’-2’ is lost as compared 
to the Carnot cycle 1-2-5-6 and (b) greater net work 
is required. 

To analyze this situation, the coefficient of perform- 
ance of the real and Carnot cycles must be compared 
for the same refrigeration effect 3-5-5’-3’. For the 
Carnot cycle, the work is area 3-5-6-8 while for the 
idealized cycle with throttling but without superheat 
loss, the work is the condenser heat minus the evapor- 
ator heat or area 1-2’-3’-3-5-6. But it can be shown 
that the area under line 2-3 is almost exactly equal to 
the area 1-9-2. Therefore, the fractional increase in 
cycle work associated with the throttling is equal to 
the ratio of area B (1-9-3-8) to area C (3-5-6-8). 

It was noted that the coefficient of performance of 
a Carnot cycle for refrigeration was the highest pos- 
sible. Its work per Btu pumped or hp per ton is, 
therefore, a minimum. In Fig. 11, for the refrigera- 
tion effect 3-5-5’-3’, the Carnot work is area C. From 
the preceding analysis, the work of the idealized 
real cycle with isentropic compression and throttling 
is increased by the superheat loss, area A and the 
throttling loss, area B. The ratio of Carnot work to 
real cycle work 


C 
 C4+A4B 


is called the cycle efficiency of the refrigerant and is 
a variable, depending on the temperature difference 
T., — T;. : 

Table 1 shows a comparison of the cycle efficiencies 
of a few common refrigerants. These are for the sim- 
ple cycle just described. Cycle efficiency can be im- 
proved by several means, including: 

1. Staged compression with intercooling. 

2. Subcooling the liquid before throttling. 
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Staged throttling of the liquid with recompres- 
sion of the gas formed back to the condenser. 
4. Wet compression. 





Table 1— Cycle Efficiencies of Common 
Refrigerants 
Where T, — 100F and T, — 35F 


Superheat Throttling | Cycle | Coefficient of 

Loss Loss Efficiency Performance 
Freon-11 0033 106 SOLS 6.87 
Freon-12 .0019 .190 .839 6.38 
Ammonia .0672 .0963 859 6.55 
Carnot 0 0 1.00 7.62 





Ciaperon-Clausius Equation 


Under the section Properties of Real Substances, it 
was stated that refrigerant tables are usually prepared 
from a limited amount of data. In order that the 
probability of error might be reduced to a minimum 
when such tables are used in the solution of thermal 
problems, the tables must be made to be thermo- 
dynamically consistent. This is done by the applica- 
tion of a group of thermodynamically exact equations 
between the various properties and their partial deriv- 
atives known as Maxwell relations. 

Two of these equations will be described because of 
their particular usefulness to the engineer. From equa- 
tion (30), it will be noted that the heat added in a 
reversible process is dQ — TdS. For a constant pres- 
sure process dQ — dh — du 4- pdv. 

Substituting dh for dQ and transposing 


dh 
(—) =T 
dS /, 


In words, this means that the rate of change of 
enthalpy with entropy at constant pressure is numer- 
ically equal to the absolute temperature. 

In the evaporation region of a refrigerant where 
temperature and pressure remain constant and 
definitely related, we may write 


he, 





— T (34) 
Ste 
where h,, = latent heat of vaporization 
S;. — change of entropy during evaporation 

Now refer to Fig. 12, which shows the saturated 
liquid and vapor lines of some substance on the p-v 
and T-S diagrams. Imagine a small reversible cycle 
is operated through a differential temperature range 
dT. The corresponding pressure range is dp. It has 
been shown that the work of such a cycle is repre- 
sented by either the area enclosed on the p-v diagram 
(in ft lb) or on the T-S diagram (in Btu). Therefore, 


1 ; 
— v,, dp —= S,,dT (35) 
J 
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Vr, == change of specific volume during evaporation. 
Substituting for S,, from (34), we find that 


1 dp 
Neg —_—_- TV¢, 





(36) 
dT 


This equation is known as the Claperon-Clausius 
equation and may often be used to obtain the latent 
heat and saturated vapor enthalpy of substances when 
only the pressure-temperature curve, molecular weight, 
liquid density, and liquid specific heat are known. The 
method is indicated by the following example. 


Example (6) 


Suppose the only data available on the refrigerant 
F-11 were its molecular weight, its liquid density, an 
approximate liquid specific heat, and its vapor pres- 
sure curve. With this meager data, it is possible to 
derive values for latent heat and the enthalpy and vol- 
ume of saturated vapor in the following manner: 

At 35F (494.7R) : 

T — 494.7 p — 6.26 Jb per sq in. absolute 

dp 

——— — 21.3 lb per sq ft per °R 

dT 

Molecular weight — 137.4 


Liquid specific volume v,; — 0.0105 
Liquid specific heat — 0.20 








1545.3 
Approximate gas constant R — = 11.2 
137.4 
RT 
Saturated vapor volume, v, — ——- = 6.15 
p 
(Tabular value — 6.067) 
Vig == Vy — Vy; = 6.15 — .01 — 6.14 
From equation (36) 
6.14 x 494.7 & 21.3 
hy, = — 83.3 Btu per lb 


778 
(Tabular value — 81.63) 
h, above —40F — (35 + 40) 0.2 — 75 « 0.2 — 15.0 


h, == h, + hy, — 15.0 + 83.3 — 98.3 
(Tabular value — 96.51) 


LAWS OF GAS MIXTURES 


When two or more ideal gases are mixed, each may 
be considered as occupying the entire volume at a re- 
duced pressure defined by 


W,R,T 
Pp; = —_——_ (37) 
V 
where 

p, = the partial pressure of the constituent 
W, =the pounds of constituent 

V — the total volume 

T—°R 
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The properties of the mixture are defined by a series 
of relationships as follows: 


(a) Si tere (38) 


where x, = weight fraction of each gas, and Z, may 
be replaced by any one of the following properties of 
the various constituents. The result Z will be the cor- 
responding property of the mixture. 


( Gas constant, R 

| C,, Cy, C,/C, =k 
Enthalpy, h 

| Internal energy, u 
Entropy, S 


Z or Z,; may be 


(Note: ~ x,Z; means the sum of all the individual 
products of x;Z, ) 





(b) M — ~ y\M; . (39) 
where 
y; = volume fraction of any constituent 
*M, = molecular weight of any constituent 
== equivalent molecular weight of the mixture 
ai x,/M, 
P =x,/M, 


where 


P — Total pressure 
yiM,; 
(d) x= (41) 
M 





Example (7) 


If air is considered to be 78% by volume nitrogen 
(mol. wt. 28), 21% oxygen (mol. wt. 32), and 1% 
argon (mol. wt. 40); (a) What would the weight 
fraction of nitrogen be? (b) What would the partial 
pressure of the oxygen be at 100 lb per sq in. absolute? 
(c) What would the molecular weight of air be? (d) 
What will be the volume of 1 lb of air at 600°R and 
20 lb per sq in. absolute? 


(a) =~ y,M, — 0.78 & 28 + 0.21 x 32 
+ 0.01 x 40 — 21.83 + 6.72 + 0.40 = 28.95 


21.83 
a4 == — 0.754 





28.95 
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Fig. 12. 
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(b) p, = y,P = 0.21 « 100 — 21 |b per sq in. 














absolute 
(ec) M — ~y,M, which from (a) — 28.95 
RT R x 600 30 
(d) v= = —=— XR 
p 20 « 144 144 
1545.3 =x, 
R — ~x,R, — =x, « == 1545.3 -—— 
M, M, 
But from equations (36.4) and (36.5) 
X; X; 1 
M, y,M, M 
Therefore 
1545.3 1545.3 
R — ooo = 53.38 
M 28.95 
30 53.38 
v= ————_ > 11.11 cu ft per lb 
144 
Example (8) 


A refrigeration service man finds an indication of 
air in an F-12 condenser. The machine is stopped, 
70F water is passing through the condenser and the 
pressure gage reads 95 lb per sq in. If the purge valve 
is opened, what weight Freon is lost for each cubic 
foot of mixture (at 95 lb per sq in.) which escapes? 
(The specific volume of saturated F-12 vapor at 70F 
is 0.493 cu ft per lb.) 


1 


Weight lost — — 2.028 lb 





0.493 
THEORY OF PSYCHROMETRICS 


Atmospheric air is a mixture of several, nearly ideal 
gases plus water vapor. The water vapor content is con- 
stantly changed by natural meteorological conditions 
and artificially by air conditioning apparatus. But the 
relative fractions of the gaseous constituents are in- 


.L416 
2414 
2412 
.2410 
.24 
Cr 24 
.24 
.240, 


.2398 


Ny 
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variable. On this account the properties of moist air 
are developed per pound of dry air rather than per 
pound of mixture as outlined in the preceding section. 

Before proceeding to develop the properties of dry 
and moist air, perhaps it is best to examine how mix- 
tures of air and water behave and, in the process, 
define some terms. Suppose one pound of dry air is 
placed in a container in which the total pressure may 
be maintained constant and equal to standard atmos- 
pheric pressure of 29.921 inches of mercury absolute. 
If a small amount of liquid water is now injected and 
the container is left in surroundings at 50F, water 
will evaporate into the air until a condition of equilib- 
rium is established between the water vapor in the air 
and the remaining liquid water. The air-water vapor 
mixture and liquid will both have reached 50F and 
there will be no further tendency for change in the 
moisture content of the air. Under these conditions, 
the air is said to be saturated with water vapor. 

Complex thermodynamic equations can be developed 
which consider the effect of the small amount of air 
that becomes dissolved in the liquid water and the 
complex interaction forces between the gas and water 
vapor molecules near the liquid surfaces. But a nearly 
exact approximation of the actual moisture content 
and related properties of saturated air can be obtained 
by assuming the partial pressure of the water vapor 
in the air is exactly equal to the vapor pressure of 
pure water at 50F. The condition of the water vapor 
in the air is therefore the same as saturated vapor at 
50F and may be expected to have all the properties of 
saturated steam at 50F as listed in tables of steam 
properties. If p is the vapor pressure of water at 50F 
and P is the total pressure (29.921 in. Hg), the partial 
air pressure has been reduced to P — p. 

If, after the condition of equilibrium just described 
is reached, the remaining liquid water is removed and 
the mixture is heated at constant pressure to 75F, the 
laws of gaseous mixtures would indicate that, since 
the weight fraction of water vapor cannot change, its 
volume fraction and hence its vapor pressure remains 
constant. The water vapor, therefore, now exists at 
a pressure corresponding to 50F but at a temperature 
of 75F. It is superheated steam. 

If the mixture is recooled to 50F, the saturation 
condition is reestablished. Any further cooling will 
attempt to reduce the temperature of the saturated 
steam below that corresponding to its vapor pressure. 
This is impossible and condensation will result. The 
temperature of 50F is called the dew point and is ob- 
viously defined by the vapor pressure of an air sample. 
As water condenses out upon further cooling, the 
vapor partial pressure in the air is reduced to cor- 
respond to the temperature. The air remains satur- 
ated but with reduced moisture content. This is, of 
course, the familiar air conditioning process of de- 
humidification by cooling. 

Dry AIR PROPERTIES.—Before the properties of 
moist air may be derived, those of dry air must be 
formulated. From equations (33) and (34) and the 
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normal composition of atmospheric dry air, the values 
R, — 53.349 and M, — 28.966 are derived. The vol- 
ume of dry air, assuming it follows the ideal gas 
equation of state, is 


53.349 T 
Vv, = —— (42) 
e . 
If pressure is taken in the units inches of mercury 
(at 32F) instead of lb per sq ft as in (42), 


0.75430 T 
= — (43) 
T 

Since almost all air conditioning problems involve 
the steady flow of air through various types of ap- 
paratus and conditioned spaces, the significant prop- 
erty in the solution of thermal problems is enthalpy. 
It was shown that for an ideal gas dh — C,dT and 
that C, must depend on temperature T. Fig. 13 shows 
how the constant pressure specific heat of air varies 
with temperature. Since air is not actually a perfect 
gas, C, also varies slightly with pressure (approxi- 
mately 0.15% per atmosphere); a fact which must 
only be considered in high pressure problems. If air 
at standard atmospheric pressure and OF is arbitrarily 
assigned an enthalpy of 0 Btu per lb the enthalpy of 
dry air at any temperature ¢t is the area under the 
curve of Fig. 13. A table of h, for dry air may be 
thus derived. Alternately, C, may be assigned some 
average constant value like 0.2403 and the enthalpy 

of dry air becomes 


h, — .2403 t Btu per lb (44) 


Molst Air.—If h, is the enthalpy of one pound of 
dry air, W is the pounds of water vapor per pound of 
dry air in a moist air sample and h, is the enthalpy 
of a pound of water vapor in the condition at which 
it exists in the mixture, the enthalpy of the mixture 
per pound of dry air is obviously 


h —h, + Wh, (45) 
Presumably, values for h, might be obtained from 
steam tables for any saturated or superheated state 
of water vapor which might exist in air. Ordinarily, 
however, the water vapor pressure in air is so low 
that the vapor approximates the characteristic of an 
ideal gas to the extent that its enthalpy depends only 
on temperature. (Example, the enthalpy of super- 
heated steam at 200F changes only 3.8 Btu per Ib out 
of 1148 or 0.33% over the pressure range from 1 to 
11 lb per sq in. absolute.) This permits using the 
enthalpy of saturated steam, h,, at the dry bulb tem- 
perature in equation (45) regardless of whether the 
vapor condition is actually saturated or superheated. 
To avoid constant reference to steam tables, water 
vapor enthalpy is often expressed by empirical equa- 
tions which give usable values over specific tempera- 
ture ranges such as 


h, = 1062 + .42t (—40F to 150F) (46) 

But to obtain the enthalpy of moist air from (45), 
an expression defining W, the moisture content, must 
be derived. According to the properties of gaseous 
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mixtures, the dry air and water vapor may be con- 

sidered as occupying the same volume with the sum of 

their partial pressures equaling the total pressure. If 

p is the vapor pressure, P — p is the air partial pres- 

sure and from (12), the volume of 1 lb of dry air is 
R,T 

v= 





(47) 
P—p 

If the water vapor followed the ideal gas equation of 

state, its density s, — 1/v,, would be 


1 p 


Vy R,T 
and the pounds of water vapor contained in the vol- 
ume v would be 


s, = 


p R, 
W == Ve, == 





x 
P =——® Ry 
Furthermore, from equation (13), the ratio of gas 


constants would equal the inverse ratio of molecular 
weights, R,/R, — M,/M, — G, and 


p 
W—G~x 





(48) 
P—p 

It will be noted that G may be considered as the 
ratio of the specific volume s of air and steam at the 
same pressure and temperature or as its equal, the 
ratio of water vapor density to air density. In the 
latter sense, it is the specific gravity of water vapor 
referred to air. Actually, water vapor deviates at 
higher temperatures from the ideal gas equation of 
state. Fig. 14 is a plot of G for the temperature 
range —70 to 200F. Notice that the curve approaches 
the value of the molecular weight ratio 0.62197 at low 
temperatures. 
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Equations (45), (46), (47) and (48) are sufficient 
to define the enthalpy, volume and moisture content of 
moist air provided its dew point (vapor pressure) is 
known. Although instruments are available for deter- 
mining dew point directly, a more convenient instru- 
ment called the wet-dry-bulb psychrometer is the more 
widely accepted means of ascertaining the moisture 
content of air. To understand this important instru- 
ment, the process of evaporative cooling and the mean- 
ing of thermodynamic wet-bulb must be developed. 

THERMODYNAMIC WET-BULB.—Referring to Fig. 15, 
suppose a stream of air at a temperature, t, and mois- 
ture content, W, is passed through a chamber where it 
comes in contact with large wetted surfaces or sprays 
from which sufficient moisture is evaporated to com- 
pletely saturate the stream. The moisture content of 
the leaving air stream will be greater and will be rep- 
resented by the symbol W’. It will be assumed that 
no heat is added from outside the chamber during this 
saturation process. But additional water is evapor- 
ated into the air and evaporation requires heat from 
some source. For the circumstances described, an 
internal heat exchange takes place between the spray 
water and air with the result that the leaving air tem- 
perature, t’, is lower than the entering temperature. 

Obviously, the saturation process described cannot 
proceed continuously unless an amount of liquid water 
(W’ — W) is added to the saturator for each pound 
of air passing through it. For simplicity, this water 
is assumed to be added at the leaving air temperature, 
t’. The steady flow equation (9) may now be written 
for the saturator. Both entering streams, that is, the 
entering water and entering air, must be considered 
and, neglecting the velocity and potential energy terms, 
the following equations result: 

h + (W’ — W) h’, — bh’ (49) 
h — Wh’, — h’ — W’h’, (50) 

Referring to the right-hand side of equation (50), 
it will be noted that, for any given temperature the 
enthalpy of saturated air, h’, the moisture content, 
W’, and the enthalpy of liquid water, h’,, each has but 
one value. Therefore, the right-hand side of equation 
(50) has only one value for any given temperature. 
Suppose a function is defined by the following pair of 
equations: 
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~ — h — Wh’, ) 

sh’ — Wh’, — f(t) ¢ (51) 
Then there are an infinite number of air-water vapor 
mixtures, all having the same value of =, which will 
leave such a saturator at the same temperature. They 
range from dry air whose temperature is such that 
h, = ~’ to saturated air at temperature t’ and mois- 
ture content W’. This being the case, all samples of 
air having the same value of ~ (corresponding to =’) 
may be said to have the same thermodynamic wet bulb 
temperature (hereafter abbreviated TWB). 

The similarity between a wet bulb thermometer and 
the saturator described is obvious if attention is 
directed to the thin layer of air in intimate contact 
with the wetted wick of the wet bulb thermometer. It 
would be expected that the air in this thin layer would 
evaporate water from the wetted wick and become 
saturated and cooled to the TWB. If this layer did, 
indeed, become saturated without the addition of heat 
from any other source, the bulb of the wet bulb ther- 
mometer would be surrounded by a layer of air at the 
TWB and the instrument would therefore indicate 
this temperature. However, certain secondary effects 
tend to make the temperature indicated by a wet bulb 
thermometer deviate slightly from the true TWB. 
These effects are described as follows: 

1. In most cases, a wet bulb thermometer is used 
in surroundings predominantly at the dry bulb tem- 
perature. As the temperature of the wet bulb is de- 
pressed below the dry bulb temperature, the wet bulb 
receives heat energy by radiation from the warmer 
surroundings. This tends to make the wet bulb ther- 
mometer read slightly above the TWB. 

2. Unless the moistened or wick-covered portion of 
the thermometer (or thermocouple) used to indicate 
the wet bulb temperature is sufficiently long, heat will 
be conducted along the stem of the thermometer or 
along the thermocouple wires to the cooler bulb. This 
conducted heat also tends to raise the temperature 
indicated by a wet bulb thermometer above the TWB. 

3. The fact that only a thin film of saturated air 
surrounds the wet bulb, tends to make the wet bulb 
thermometer read a temperature below the tempera- 
ture of adiabatic saturation. The cause of this nega- 
tive deviation, which can be observed by carefully 
shielding a wet bulb thermometer from radiation and 
by reducing the conduction effect, was carefully stud- 
ied* and the theory advanced that a transverse diffusion 
of air and water vapor molecules takes place in the 
thin film surrounding the wet bulb. If the proportions 
of air and water vapor molecules entering and leaving 
the film in the transverse direction were the same as 
te proportions entering and leaving the film in the 
direction of flow, there would be no effect on the tem- 
perature of the film surrounding the bulb. However, 
the transverse flow of molecules is subject to the laws 
of diffusion while the flow along the bulb is simply a 


*Arnold: Journal American Physical Society, Vol. 4, 1933, Nos. 7 to 9. 
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mass transfer or convection process. The rate of dif- 
fusion of water vapor is greater than that of air. 
Consequently, the proportion of water molecules which 
leaves the film in the transverse direction is greater 
than that in the film. This results in a tendency for 
the film to become unsaturated and a higher rate of 
evaporation from the moistened wick surrounding the 
bulb is required. If no heat is added by radiation or 
conduction, an additional heat quantity must be ex- 
tracted from the air in the film. This tends to reduce 
the observed temperature below the true TWB. 

The three effects described, in combinativn, cause 
a complex deviation between the wet bulb temperature 
and the TWB, as indicated by Fig. 16. It will be noted 
that the deviation for an unshielded wet bulb is 
negligible in the velocity range between 500 and 2,000 
fpm. 

At higher velocities, say above 4,000 fpm, the 
velocity terms which were neglected in the wri‘ting 
of equations (49) and (50) are no longer negligible. 

The impact of the air stream against the bulbs of 
both the dry bulb and the wet bulb thermometers 
causes increased temperature readings. But the 
apparent specific heat of saturated air, dh’dt, is 
much greater than the actual specific heat of the air- 
water mixture. The temperature rise equivalent of the 
impact energy as registered by the wet bulb is pro- 
portionately smaller than that of the dry bulb ther- 
mometer. The result is an apparent increase in the 
wet bulb depression. 

It may not be entirely clear how the reading of a 
wet bulb thermometer indicates the psychrometric 
properties of the air approaching it. The method is 
described by the following sequence: 


1. The wet bulb reading is corrected for velocity, if 
necessary, in accordance with Fig. 16, giving an exact 
value for the TWB, t’. 


2. Having t’, the value of h’, and of ~’, as defined 
by equation (51), are determined. 


3. If his substituted from equation (45), equation 
(51) becomes 


=—h, + Wh, — Wh’, (52) 


In equation (52), values of h, and h, are defined by 
the dry bulb temperature, as previously explained, 
while the value of h’, is defined by the TWB tem- 
perature. Therefore, the moisture content, W, the 
Japor pressure and dew point of the air approaching 
the wet bulb thermometer may be derived. 

RELATIVE HUMIDITY AND PER CENT SATURATION— 
With the exception of defining these two terms, the 

basic thermodynamics of air conditioning is complete. 
- Relative humidity and per cent saturation are often 
confused. Both are factors indicating the moisture 
content of air relative to that of saturated air at the 
same temperature and are defined as follows: 


Relative Humidity RH — p/p, (53) 


where p — actual vapor pressure 
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Pp, == vapor pressure at the DB 
temperature 
Per Cent Saturation X — W/W, (54) 
W — actual moisture content 
W,=—moisture content of sat- 
urated air at the DB 





temperature 
By two writings of equation (48), it is found that 
P—p, 
X = RH x (55) 
P—p : 


and if p/P and p,/P are small compared to unity, 
equation (55) is approximated by 


Ps 
x—ru [ 1—-—a—nw | (56) 
P 

SOLUTION OF AIR CONDITIONING PROBLEMS—AImost 
any air conditioning problem can be broken down into 
a series of processes which may be solved with the 
equations in the preceding section. The usual tech- 
nique involves setting up an enthalpy balance and a 
moisture balance for the conditioned space, apparatus 
or process. Psychromeiric charts are available to aid 
in the solution of problems but it is well, in concluding 
this article, to reduce some of the more common air 
conditioning processes to their fundamentals. 


Example (9) 


EVAPORATIVE COOLING—This process was described 
in connection with the discussion of TWB. Suppose, 
as an example, outside conditions are 90F DB and 67F 
TWB. The barometer is standard (29.921). What 
conditions will result in a space having 25,000 Btu per 
hr total heat gain by transmission, lights, sun, people, 
etc., and a moisture evaporation rate of 4.5 lb per hr 
if 1,800 cfm of evaporatively cooled and saturated out- 
side air is supplied? (Note: The heat necessary to 
evaporate the 4.5 lb per hr of moisture is included in 
the 25,000 Btu per hr.) 

From equations (48), (47) and (45), the moisture 
content, volume and enthalpy of 67F saturated air are 
found to be 0.01424 lb per lb, 13.58 cu ft per lb and 
31.62 Btu per lb, respectively. The lb per hr of dry air 
supplied is therefore 
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1800 < 60 


Ib per hr — = 7,950 


13.58 
Since the air leaves the space at the room conditions, 
the room air enthalpy may be derived from the load. 
h,— 31:62 — 25,000 /7950 — 3.14 Btu per lb 


Likewise, the moisture is carried off by the difference 
between room and supply air moisture content. 


W, — 0.01424 — 4.5/7950 — 0.00057 lb per lb 
Therefore, the room conditions must correspond to— 

h, = 31.62 + 3.14 — 34.76 Btu per lb 

W, — 0.01424 + 0.00057 — 0.01481 lb per Ib 


Combining equations (44), (45) and (46), the value 
of h, can be written in terms of the room dry bulb 
temperature, f, 

0.2403 t + 0.01481 (1062 — .42 t) 


t = 77.2F 


lf desired, the TWB and dew point of the room air 
may be determined to be 70.9F and 68.1F, respectively. 





34.76 Btu per lb 





Example (10) 


MIXING OF Two OR MoRE AIR STREAMS—Suppose 
2,500 cfm of saturated air at 53F is mixed with 500 
cfm of outside air at 95F and 72F 


derived from the relative weights and individual mois- 
ture contents 


0.64 0.0086 + 0.1167 x 0.0169 
+ 0.2430 « 0.0123 — 0.01047 


From the enthalpy and moisture content of the mix- 
ture, its temperature D.B. may be determined as in 
example (9) and is 66.0F. Additional properties are 
easily determined if required. 


Example (11) 


COOLING AND DEHUMIDIFYING—Consider an air con- 
ditioning unit which cools and dehumidifies air from a 
condition of 95F and 0.0158 lb per lb to 60F and 0.01 
Ib per lb. How much heat is removed by the refrig- 
erant coil? The entering and leaving enthalpies are 
40.21 and 25.39, respectively. To understand this prob- 
lem, it is best to draw a diagram such as Fig. 17. 

Writing an enthalpy balance on the unit per pound 
of dry air handled— 

h;—=Q +} hy + CW, — W.) hy 

Note that the heat leaving the apparatus with the 
liquid water (W, — W.) must be included if an exact 
answer is to be obtained. The temperature of this 
condensate was not given in the statement of the prob- 





dew point and 1,000 cfm of return air 
at 78F and 63F dew point. What is 
the dry bulb temperature and mois- 
ture content of the mixture after the 
addition of heat at the rate of 10,000 
Btu per hr? 

First, find the respective vapor 
pressures corresponding to the dew 
point temperatures and obtain the 
volumes of the three streams from 
equation (47). They are 13.1, 14.35 
and 13.8 cu ft per lb, respectively. 
The pounds of dry air per minute in 






































each stream are in the proportions 
2500/13.1 — 191, 500/14.35 — 34.8, 
1000 /13.8 — 72.4. The enthalpies of 
each stream are 22.02, 41.62 and 32.16 Btu per lb. 
The heat added per pound of mixture (dry air) is 


10,000 





= 0.56 Btu per lb 
60 (191 + 34.8 + 72.4) 


The enthalpy of the mixture of 298.2 lb per min must 
equal that of the parts plus 0.56 Btu per Ib so 





191 34.8 
x 22.02 + —— x 41.62 
298.2 298.2 
72.4 
+ —— X 82.16 + 0.56 =h,, 
298.2 
h,, 2731 


Likewise, the moisture content of the mixture is 
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lem so it will be assumed, arbitrarily, as 65F. At this 
temperature, h,; — 33.0 Btu per lb. The heat removed 
by the coil per pound of air handled is, therefore, 


Q = 40.21 — 25.39 — (0.0158 — 0.01) « 33.0 
== 40.21 — 25.39 — 0.19 — 14.63 Btu per Ib 


Note that several degrees error in the assumed leav- 
ing temperature of extracted moisture would affect the 
answer only slightly. 


Summary 


Many valuable and experienced men in the field of 
air conditioning have long since forgotten most of the 
fundamentals of thermodynamics. It is hoped that this 
article has helped recall to mind some of the theory 
and principles that are so easily lost when not used 
consistently. 
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Air disinfection contributes greatly to control of post-operative infections. Westinghouse Photo. 


Effectiveness of Air Disinfection 


ARTHUR C. STERN 


A summary of some of the current findings re- 
garding the protection of children and adults 
from air-borne diseases through air disinfection. 


HREE questions must be asked of any sanitary 
installation of ultra-violet lamps or chemical vapor 
or spray: 

(1) Does this installation provide a high intensity 
of irradiation or active chemical agent to the room 
air? 

(2) Has this intensity of irradiation or active chem- 
ical agent effected a decrease in air-borne micro-organ- 
isms in the room? 

(3) Has this decrease in air-borne micro-organisms 
effected the sought-after reduction in infection, con- 
tamination or disease? 

If the answer to question 3 is “No”, aftirmative 
answers to the first two questions are only of academic 
interest. 


There are, fortunately, several important applica- 
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tions where we have quite conclusive proof that a re- 
duction in air-borne micro-organisms effects a reduc- 
tion in infection and contamination. Perhaps the most 
impressive of these applications is in the reduction of 
post-operative infection by disinfecting the air in 
surgical operating rooms. In these rooms, all surgical 
utensils, gloves, and outer-garments are sterilized, the 
patient’s skin is disinfected, and the room occupants 
masked. Despite these precautions the open wound 
can incubate germs dropped into it from the room air 
—germs which persist in the air despite scrubbing of 
floors and walls, filtering the supply air, and all other 
precautions taken. Air disinfection has quite spec- 
tacularly decreased the number of such germs falling 
into the wound as evidenced by the decrease in post- 
operative infection after the installation of air dis- 
infection as compared with post-operative infection 
before such installation. 

In still another application air disinfection has 
helped to achieve an end result sought. Children’s hos- 
pitals and nurseries are plagued with the problem of 
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cross-infection. Simply stated this means that after 
Mary is admitted to the hospital with measles and 
John with the mumps, if cross-infection occurs, Mary 
may catch John’s mumps just as she is being cured 
of measles; and vice versa. Cross-infection of this 
type is believed to be largely the result of aerial trans- 
fer of bacteria or virus from patient to patient. How- 
ever, the better the standard of hospital sanitation, 
the less the chance that such transfer can occur 
through bed clothing, eating utensils, garments, or 
means other than aerial transfer. Methods for com- 
bating cross-infection are to segregate like infections; 
space beds far apart; and place partitions or barriers 
between both segregated areas and individual beds. 
It was once felt that most of the resulting cross-infec- 
tion occurring after all these precautions had been 
taken was due to the direct aerial transfer of germs 
coughed, sneezed and sputtered by infected patients. 
It is now believed that, in addition, a substantial part 
of this transfer occurs in several stages. First, the 
germs emitted by the sneeze or sputter contaminate 
bed clothing and floor dust. Then the act of bed mak- 
ing, walking across or sweeping the floor, reintroduces 
these organisms to the room air, this time on dust 
particles. . 

Air disinfection is apparently effective in controll- 
ing that portion of the cross flow of air-borne germs 
from bed to bed and ward to ward due to so-called 
“droplet nucleii” (i.e. sneeze or cough droplets after 
the water has evaporated—leaving the micro-organ- 
isms suspended in air but not riding on dust par- 
ticles). Disinfection seems greatest when the germ- 
icidal means, ultra-violet lamps in this case, form a 
bactericidal curtain around each bed or cubicle, inter- 
cepting and killing each droplet nucleus as it floats by. 
Available data seem to indicate that present means 
for air disinfection are not so effective on the dust- 
borne organisms as on the droplet nucleus. As a result 
of this, air disinfection must be supplemented with 
other means, usually oiling, for suppressing dust from 
bed clothing and floors if optimum control of cross- 


infection in an otherwise well run hospital is to be 
obtained. 


Sanitary Ventilation 


The concept of “sanitary ventilation” introduced by 
Wells, in which the action of aerial germicides is 
likened to an equivalent exchange by ventilation of 
uncontaminated outside air for contaminated room 
air, is especially valuable in hospital problems such 
as these. It stresses the fact that ventilation alone, 
even without disinfection, can accomplish much by 
way of hospital cross-infection control if properly de- 
signed and properly supplemented by other control 
measures. However, as Wells has shown, air disin- 
fection allows the job to be done with less actual ven- 
tilation to achieve the same equivalent sanitary ven- 
tilation. 

A somewhat different problem is involved in the use 
of air disinfection in schoolrooms, barrack type dorm- 
itories and offices. In each of these, an occupant spends 
only part of each day, instead of his full time as in a 
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hospital. He therefore spends part of each day in a 
non-disinfected environment so that the morbidity 
statistics of such populations must largely measure 
disease and infection contracted in non-disinfected 
spaces. This, of course, makes the problem of de- 
termining the effectiveness of air disinfection in such 
areas a very difficult one and requires data on large 
numbers of individuals over relatively long periods of 
time. 


Control of Diseases in Schools 


From the several epidemiological studies made of 
persons spending a part of each day in a controlled 
environment, there seems to emerge a somewhat dif- 
ferent pattern for children and adults. Chickenpox, 
measles, mumps and scarlet fever are typical examples 
of children’s diseases. In general, children’s diseases 
are those which are both prevalent and capable of 
conferring an immunity after once having been ex- 
perienced. Most adults alive today experienced one or 
more of these diseases in childhood. Many adults have 
had them all. This is most likely not all for the bad 
because children’s diseases which are relatively minor 
illnesses for youngsters have a way of being major 
ones when acquired by adults. In other words, beyond 
a certain minimum age (below which all disease is 
most dangerous) children’s diseases, in general, tend 
to be more severe with increasing age of acquisition. 
It is disease outbreaks of this type that air disinfec- 
tion seems most effective in controlling by decreasing 
cross-infection in classrooms. A child’s contacts out- 
side of classrooms are largely with adults and older 
children. Such contacts are less likely to result in 
these diseases because many older contacts have al- 
ready had children’s diseases and are therefore im- 
mune. As a group, children’s after-school contacts will 
offer less of a reservoir of potential infection than 
school contacts. 

Because of this, there is reason to believe that class- 
room air disinfection in all school grades may prevent 
some children from getting childhood diseases while 
at school; for others it may postpone the incidence to 
a later grade. Whether this postponement is desirable, 
in view of the greater potential severity of adult and 
and postponed cases, is a debatable question. Engi- 
neers should seek sound medical advice before axio- 
matically including air disinfection as a necessary part 
of all schoolroom ventilation programs. It may well 
be that medical men are looking ahead to a time when 
measles, mumps and similar diseases may be rareties. 
To accomplish this, disinfected schoolrooms would, of 
course, be a must. 


Spread of the Common Cold 


Another large group of common respiratory diseases 
includes the common cold and the grippe. These 
diseases do not seem to favor children any more than 
adults; in fact, it may even be the other way around. 
Adults manage to keep subways, trolleys, busses, 
theatres and their respective homes quite well inocu- 
lated with cold germs, thereby providing children with 
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a greater infection reservoir while away from school 
than at school. Therefore schoolroom air disinfection 
has to date not proved very successful in controlling 
colds among school children. However, should control 
programs outside the school ever reach the stage where 
the schoolroom becomes the prime source of colds 
among children, air disinfection of schoolrooms would 
be needed to fill the gap and complete the control cycle. 

Throughout the war, the armed forces were faced 
with the problem of controlling epidemics among large 
numbers of men sleeping and living in crowded bar- 
racks, eating together in crowded mess-halls and hav- 
ing common recreation buildings. In a few barracks 
there were experimental installations of air disinfect- 
ing equipment, but on the whole, the Army and Navy 
depended on medical rather than engineering means 
for epidemic control. This was wise since the engi- 
neering means were admittedly experimental. 

Conclusions which may be drawn from these few 
studies are that there was noticeably less infection 
among service men sleeping in air disinfected barracks 
than among those in non-air-disinfected quarters. The 
term “noticeably less” has been used advisedly because 
the order of magnitude of the reduction has not been 
consistently high in all tests. In a non-military study 
involving irradiation of boys’ sleeping quarters, there 
was ho significant difference between hospital admis- 
sions from irradiated and non-irradiated dormitories. 
This was also true in the case of the first of two tests 
at a naval training station where low intensity of ir- 
radiation of barracks air was employed. 

When high intensity air irradiation was employed 
at a barracks, a 25% reduction in infection was ob- 
tained. To accomplish this, lamps were placed under 
beds as well as in the upper air. It must be remem- 
bered that this reduction in infection was among a 
group of physically selected, well disciplined, well fed 
young men undergoing intensive physical training 
who were required to go to the infirmary as soon as 
they were discovered ill. Therefore it would be mani- 
festly fallacious to use this 25% reduction in infection 
figure as a yardstick as to the control of diseases pos- 
sible in offices, workrooms or even in dormitories hav- 
ing less favorable external elements of control. 


Among adults the serious respiratory and air-borne 
diseases are quite different from the children’s diseases 
already discussed. Diseases like pneumonia confer no 
immunity and tend to attack the weak and infirm 
rather than the young and healthy. Therefore, pro- 
tection of susceptibles in an adult office and factory 
population by part time air disinfection at the work- 
place appears infinitely more difficult of accomplish- 
ment than any of the other control problems heretofore 
enumerated. That air in workrooms can be effectively 
disinfected is now beyond doubt. 

The present state of air disinfection is such that a 
ventilating engineer can design for and get a 60% 
or better reduction in air-borne bacteria. Further- 
more, this can be accomplished by a number of com- 
binations of room disinfection, and supply or recir- 
culating air disinfection. However, there is as yet no 
data to show that work-room air disinfection of even 
as great a magnitude as the maximum attainable has 
significantly reduced either employe illness or absen- 
teeism in any of the installations made to date. 

The lack of epidemiological data proving the value 
of air disinfection, specifically in offices, workrooms, 
and theatres, may not in fact prove a deterrent to its 
installation, because the public is gradually being led 
to accept air disinfection as a desirable end in itself. 
The public itself supplies the inference that disin- 
fection means less disease, even where such has not 
actually been proven the case. Therefore if we project 
our thinking into the future it is not difficult to fore- 
see the public preferring to frequent the cinema whose 
marquee proclaims “Cooled and Disinfected Air” over 
one which claims only “Cooled Air.” We read of new 
subway cars which will incorporate air disinfection. 
We can anticipate air disinfection as an integral part 
of each air conditioned apartment or home. When all 
this comes to pass, the workman living, riding and 
relaxing in air disinfected environments might well 
find that the principal source of his air-borne infec- 
tions is his workplace. Under these circumstances, 
the improvement obtainable by providing disinfected 
air at the office or factory might well be quite spec- 
tacular. ; 





Zoned Refrigerators 


New “zoned” refrigerators to meet the increasing 
drug storage requirements of the nation’s 54,000 retail 
drug stores are predicted by the Refrigeration Equip- 
ment Manufacturers Association. 

The equipment, designed for the pharmacy depart- 
ments of hospitals and clinics as well as drug stores, is 
needed for the proper preservation of many drugs 
and pharmaceuticals, including new penicillin products, 
which must be kept at refrigerated temperatures to 
prevent spoilage and loss of potency. 

Since the temperature range recommended for the 
various drugs ordinarily carried is from 32 to 68F, 
refrigerators with several compartments or “zones” 
would meet the needs of druggists, many of whom now 
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depend on converted domestic-type refrigerators, ice 
cream cabinets or water coolers for drug storage, 
association officials report. 

The trend toward multiple-temperature refrigerators 
already his increased through the aprearance on the 
market of new domestic refrigerators with as many as 
three temperature zones, one for freezing foods, one 
for storage of frozen foods and a third for storage of 
perishable foods, such as milk, butter, eggs, fresh 
fruits and vegetables and fresh meats. In these units, 
the food freezing compartment usually operates at 
around 10 degrees below zero, the frozen food storage 
compartment at zero, and the perishable food section 
at 40 to 45 degrees above zero. 
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NEWS OF EQUIPMENT AND MATERIALS 





Gas Burner 


NAME—Gregory Gas 
Burner. 

PurRPOSsE—For converting domestic 
furnaces and boilers to use of gas. 
FEATURES—Low blast spreader type 
burner is electrically welded of 
heavy steel construction. Burner 
designed so it can be extended to 
accommodate all conventional sizes 
of domestic furnace and boiler fire- 
pots. Complete assembly can be 
made outside of the furnace. All 
control equipment is furnished and 


Conversion 





A.G.A. approved. Adjustments for 
primary and secondary air control 
are provided for outside of the 
burner in the bronze-finish hous- 
ing. Full installation instructions 
are enclosed in shipping container. 
MADE By—J. G. Gregory Company, 
Inc., 228 North La Salle St., Chi- 
BI nccrascicnnniccnticaiaiionitsiintioniaa 98 


Condenser 


NAME — Niagara Aero-Pass_ con- 
denser. 

PURPOSE — For the condensing of 
refrigerant gases. 

FEATURES — Apparatus consists of 
two condensing coils, the first of 
which is a dry coil in which gas 
temperature is reduced close to the 
point of condensation, and a second 
coil which is sprayed with water to 
reduce the gas temperature and 
cause the condensing of the refrig- 
erant. Water is recirculated and 
only the amount evaporated is lost. 
Through a recirculating duct a 
varying amount of the air stream 
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is diverted under automatic control 
as is necessary to obtain full con- 
densing capacity to hold the mini- 
mum head pressure. In the water 
reservoir is an electric heater con- 
trolled by a thermostat to operate 
when the temperature approaches 
freezing in winter. If the water 
temperature remains low, sprays 
and fans are automatically shut-off 
and the water feed-line drained. A 
rise in head pressure to a pre- 
determined point puts the con- 
denser back into operation. 

MADE By—Niagara Blower Co., 
6 East 45th Street, New York 17, 
2) SS ae 99 


Water Mixer 


NAME—Kuhlman handle mixer. 
PuURPOSE—Mixer for hot and cold 
water faucets. 
FEATURES—Mechanism is located in 
the handle and also serves to indi- 
cate hot or cold water flow. Any 





mixture at any temperature can be 
obtained by lifting the faucet handle 
as it is turned. 

MADE By—Arthur L. Kuhlman In- 
dustries, 816 Center Ave., Bay City, 
Ee a ee 100 





Drafting Machine 


NAME—Boardmaster. 
PurPposE—General drafting use. 
FEATURES — Controls are grouped 
within a 2 in. radius for the left 
hand. An over-arm protractor per- 
mits full visibility of the dial in 
any arm position. While the board 
range of a basic unit is from 0-3°, 
by the addition of cartridges it may 
be increased to 20°. With a coun- 
terpoising unit, the board may be 








tilted to 90°. 
clude a built-in key wrench anchor 
clamp and hinged anchor, enclosed 
steel bands, diamond-turned pulleys 


Other features in- 


and glareless aluminum _ finish. 
Bands are completely enclosed and 
yet are easily replaced. 

MADE By—Universal Drafting Ma- 
chine Co., Cleveland 14, Ohio.....101 
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Oxy-Acetylene Torch 


NAME—Pak-Kut. 

PURPOSE — Portable oxy-acetylene 
cutting outfit. 

FEATURES—Outfit includes two shat- 
ter-proof oxygen cylinders with 
combined capacity of 44 cu ft, an 
acetylene tank of 10 cu ft capacity, 
pre-set regulators, test gauge, hose, 
cutting torch, and a flame-resistant 
canvas pack. Entire outfit weighs 
56 lb and is strapped across the 
shoulders of the user. 

LITERATURE AVAILABLE — 82-page 
booklet. 

MADE By—National Welding Equip- 
ment Co., 218 Fremont St., San 
Pramcioce, COUP. o.cccccccccsessssssssees 102 
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Air Conditioning Unit 


NAME—Typhoon low-side. 

PurPosE—General air conditioning. 
FEATURES—Unit comes complete 
with filters and multi-outlet expan- 
sion valve. A removable front panel 
permits accessibility to the filters, 
coil, motor, and blower as well as 
expansion valve. Top of box is fit- 
ted with a two-way directional 
grille which can be removed for in- 





stallations where air is discharged 
into a duct system. Unit measures 
35 in. wide, 40 in. deep, and 57 in. 
high. 

MADE By—lIce Air Conditioning 
Co., Inc., 794 Union St., Brooklyn 
i 2. 2s eel 103 


Solenoid Valve 


NAME — Johnson direct-acting sol- 
enoid valve. 

PurPosE—Automatic electric valve 
for high differential pressures. 
FEATURES—Valve is designed to op- 
erate under differential pressures 
as high as 150 lb. A single seat 
construction eliminates possible 
trouble from silt or other foreign 
matter. Some of the uses include 
control of make-up water for boiler 
feeding, water cooling lines to air 
and ammonia compressors, and on 
steam lines it can be used with 
temperature-controlled steam water 
heaters and heat exchangers. When 
solenoid is energized the valve 


opens instantly to full capacity. 
Body of valve is of cast iron or 





bronze with top cap and bottom 
section bolted to body. Valve seat 
and valve stem are of stainless steel. 
SIZES AND CAPACITIES — Available 
in two series—type HH, from % to 
1% in., with differential pressure 
range from 125 to 150 lb; type HL, 
size 1 to 3 in., for medium and low 
differential pressures. 

LITERATURE AVAILABLE—Catalog. 
MADE By — Johnson Corp., Three 
Rivers, Mich. ............cccccccceseeeee- 104 


Welding Booth 


NAME—Hobart welding booth. 
PuRPOSE—Health and safety pro- 
tection of welders. 
FEATURES—Booth measures 91% ft 
wide, 914 ft deep, and 7 ft high. 





Constructed of fabricated panels of 
16-gauge sheet steel, booth is de- 
signed to be torn apart easily when 
it is necessary to move it to another 
location. Door is of sliding type 
with overhead track operating on 
rollers. A heavy duty exhaust fan 
is mounted on top. 

MADE By — The Hobart Brothers 
CO., Troy, ORO. ..0...c.cccccsccssssssss 105 
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Coupling 


NAME—Lovejoy flexible coupling. 
PuRPOSE—Coupling for-oil burners 
and air conditioning units. 
FEATURES — Of one-unit construc- 
tion, coupling comes out with the 
shaft when pump or motor is moved. 
An L-R body is permanently insert- 
ed into the molded synthetic rubber 
unit and is permanently secured to 
the pump shaft by a set-screw. Into 
the other end are molded the L-R 





sockets that engage the L-R jaws 
on the blower hub. 

SIZES AND CAPACITIES — Six sizes 
from 2% to 5 in. long. 

MADE By—Lovejoy Flexible Cou- 
pling Co., 5009 W. Lake St., Chi- 
CDE TD sciisinininiiinnns 106 


Volt Ammeter 


NAME — Reiner a-c, d-c volt-milli- 
ammeter. 

PuRPOSE—For the measurement of 
volts and amperes. 

FEATURES — Designed to measure 
current values from .002 to 1,000 
volts and 20 microamps to 10 am- 
peres. One unit can ‘serve, it is 
claimed, 20 or more single instru- 
ments. Unit comes provided with 
a number of shunts so that by in- 
serting the proper shunt, instru- 
ment is ready to record over a 
specified range. Meter fuse is 
easily accessible. Slide drawer in 
instrument contains spare fuses 
and an assortment of six shunts, 
six multipliers and shorting con- 
nector. 

LITERATURE AVAILABLE—Folder. 
MADE By—Reiner Electronics Co., 
Inc., 152 W. 25th St., New York 1, 
FR Fe intiiissiaainiieda 107 
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Kitchen Fan 


NAME — Emerson Electric 16-in. 
kitchen fan. 
PURPOSE — Ventilation of kitchens 


in homes and small restaurant 
kitchens. . 
FEATURES — Fan is designed for 


slow speed operation and with over- 
lapping blades for quiet service. 
Unit is fully enclosed, with a dust- 
proof motor designed for continuous 
operation without overheating. The 
unit operates on 66 watts and ex- 
hausts 1650 cfm. Ventilator has an 
outlet box attached for connection 
of conduit and can be mounted on a 





suitable panel board. Automatic 
outside shutters are available when 
fan is to be installed for exhausting 
directly outdoors. 

MADE By — The Emerson Electric 
Mfg. Co., St. Louis, Mo. .......... 108 


Dewpoint Recorder 


NAME—G-E dewpoint recorder. 
PuRPOSE—For automatically deter- 
mining the ‘amount of moisture in 
a gas. 

FEATURES — The refrigerator and 
heater elements hold dewpoint tem- 
perature within a tolerance of two 
degrees so that a continuous read- 
ing is obtained on the chart. Dew- 
point temperature recorded on the 
instrument can be converted into 
the moisture content of the vas if 
desired. Recorder can be arranged 
so that it will flash or sound a warn- 
ing when moisture in a gas reaches 
too high or too low a level. Instru- 
ment is designed for operation at 
atmospheric pressure over a dew- 
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point range from ambient to —90F. 
After initial installation only minor 
adjustments are required for con- 
tinuous operation. 

OPERATION—Test gas enters the gas 
chamber and comes in contact with 
a metal mirror. The refrigerator 
and heater cool or heat the mirror 


‘until a temperature is obtained at 


which moisture in the gas forms 
dew on the mirror. A photoelectric 
eye watches the mirror, and the 
mirror temperature is recorded on 
a graph or chart the moment dew 
forms. 

MADE By — General Electric Co., 


“Schenectady, N.Y. ...cccccccssseeesees 109 


Oil Gauge 


NAME—At-A-Glance oil gauge. 
PuRPOSE—For designating oil level 
in tanks. 
FEATURES—Gauge 
is for basement 
type oil tanks and 
is designed for 
easy reading. In- 
ner dome is made 
of a hard an- 
nealed glass and 
outer dome is con- 
structed of un- 
breakable plastic 
cushioned at the 
base with Neo- 
prene and vellumoid gaskets. 
MADE By—The Krueger Sentry 
Gauge Co., Green Bay, Wis. ....110 





Steam Generator 


NAME—Powermaster. 
PURPOSE—Steam generation. 
FEATURES — The boiler, oil burner, 
condensate return system and auto- 
matic control system are mounted 
in one compact, portable unit set 
on a structural steel base. Unit is 
shipped completely wired and ready 
for use. Generator has forced draft 
operation so that the need for a 
stack is eliminated. A small vent 
pipe is required to carry off flue 
gases. Makers claim that unit re- 
quires only a small number of re- 
fractory brick for efficient operation 
and that there is no concave heating 





surface to collect sediment and 
scale in the hot zone of the boiler. 
MADE By—Orr & Sembower, Inc., 
724 Morgantown Road, Reading, 
SA: <isinicstanscetaeaecidnibiniibiniainiaitibiaiin 111 


Small Steam Trap 


NAME—Sarco No. 10 thermostatic 
steam trap. 

PURPOSE — For general steam trap 
use with small steam heating units. 
FEATURES—Unit is equipped with 
helically corrugated bronze bellows, 
brass body, and renewable valve 
head and seat of stainless steel. 
Maximum operating pressure is 100 
Ib per sq in. Trap can also be used 
as a high pressure thermostatic air 
vent. Unit measures 25% in. high 
overall, 1 in. center to face of inlet 
and weighs 13 oz. 

MADE By — Sarco Company, Ine., 
475 Fifth Avenue, New York 17, 
Us Wi: seicinnsnsntaiihaisasscensiaiiaiaiieuniitiali 112 
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Oil Burner 


NAME—Evans horizontal oil burner. 
PuRPOSE—Space heating in homes. 
FEATURES—F lame travel is length- 
ened by the use of a baffle. Properly 
placed air apertures are said to in- 
sure nearly complete hydroxyliza- 
tion of fuel oil. Design makes pos- 
sible the use of a low-boy console 
type cabinet. 

SIZES AND CAPACITIES—Burners are 








rated at 45,000, 55,000 and 75,000 
Btu. Heater distributes 350 cfm 
heated air. 

MADE By — Evans Products Co., 
15310 Fullerton Street, Detroit 27, 
UTE: ictinpssmninaonniantnnaeaandnensiilas 113 


Air Cleaner 


NAME—Raytheon Home Precipita- 
tor. 

PuRPOSE—Air cleaning in the home. 
FEATURES — Makers claim that by 
electrostatic means unit can remove 
from 90 to 100% of airborne par- 
ticles from the air. Unit is self- 
contained and housed in a metal 
cabinet 39 in. high, 26 in. wide and 
9 in. deep. Collector cell is easily 
removed for cleaning without dis- 
turbing any electrical connections. 
Collected dirt may be washed off 
with hot water. Safety devices are 
- provided to protect the power sup- 
ply and to automatically turn off all 
high voltages when the unit is open 
for cleaning. 

OPERATION — Air to be cleaned is 
drawn through grille work in the 
base of cabinet by a blower, and 





air passes through an ionizing sec- 
tion. After receiving a positive 
electrical charge, air is drawn 
through the collector cell at which 
point ionized dust particles are at- 
tracted to the negatively charged 
collector cell plates. Clean air is 
distributed in the room through 
louvers in the top of the cabinet. 

MADE By — Raytheon Manufactur- 
ing Co., 60 E. 42nd St., New York 
ee Be iithtimisaiial 114 


Grease Filter 


NAME—Research grease filter. 
PURPOSE — To overcome possibility 
of fires in exhaust ducts of res- 
taurant kitchens. 
FEATURES—Filters collect inflam- 
mable vapors that would otherwise 
collect in exhaust ducts. Unit isan 
all metal washable type using a 





processed filter medium. Sheets of 
alumaloy foil are cut with a series 
of slits which are then expanded. 
Twenty layers of the foil are cut 
with a progressively larger pattern 
and placed together to form a 
honeycomb design. Periodic wash- 
ing in hot soapy water will keep the 
filter at top efficiency. 

MADE By—Research Products Cor- 
poration, Madison 3, Wis. ........ 115 
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Thermal Protector 


NAME—Ashcroft thermal protector. 
PURPOSE — Thermocouple actuated 
limit switch. 

FEATURES—Temperature chosen as 
the high limit is set by an operat- 
ing knob inside the case and when 
this temperature is reached the de- 
vice will stop the apparatus before 
excessive damage is done. It can 
be installed to sound an alarm or 
light a light. Unit can be manu- 





ally reset. Thermal protector is de- 
signed with ranges from 100F to 
2000F. Two or more couples may 
be connected in series if desired. 
The cold junction is in the unit and 
is compensated to ambient temper- 
atures of from 50 to 135F and a 
relative humidity up to 100%. The 
case for unit is designed for mount- 
ing either flush or on the wall. 

MADE By— Manning, Maxwell & 
Moore, Inc., Bridgeport, Conn...116 


Draft Control 


NAME — Campbell electric double 
damper draft control. 
PurPosE—For increasing fuel effi- 
ciencies and reducing smoke. 
FEATURES—Unit is made in horizon- 
tal, square, vertical, and round 
models for various types of smoke 
stacks. Control maintains uniform 
volume of draft and the manufac- 
turer claims that in some installa- 
tions fuel savings as high as 23% | 
have resulted. Draft is checked by 
by-passing. While unit is completely 
factory built each one is designed 
to fit a particular installation. 
MADE By—The Campbell Engineer- 
in Co., Appleton, Wis. .......00.04. 117 
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Convector-Radiator 
NAME—Trane convector-radiator. 
PuRPOSE—General space heating. 
FEATURES — Universal header has 
been developed for this unit which 
permits either top or bottom con- 
nections at each end. It is suitable 
for gravity or forced hot water 
systems or for a two-pipe steam 
system. End connections to top or 
bottom tappings can be made 
through knockouts provided in the 
ends of the cabinet. Unit is deliv- 
ered completely assembled in a 
packaged container. 








SIZES AND CAPACITIES — Complete 
line contains 57 sizes in three 
standard depths and lengths with 
capacities ranging from 16 to 100 
sq ft. 

MADE By—The Trane Co., La 
ef ee. 118 


Oil Burner 


NAME — Luminous flame vortex, 
model V, oil burner. 
PURPOSE—Space heating. 
FEATURES—Burner produces a vor- 
tex of air which mixes with oil 
spray to form a flat bowl-shaped 
luminous flame. This flame is said 
to cover the entire horizontal hearth 
area. Oil nozzle, located vertically, 
is not subject to direct radiant heat 
from a refractory combustion cham- 
ber when the burner is turned off. 
Moving parts are located so that it 
is possible to easily service and ad- 
just the burner. Ignition parts are 
all factory assembled and adjusted. 
Burner is housed in a_ sound- 
proofed enclosure to add to quiet- 
ness of operation. Motor is stand- 
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ard 1/6 hp, 1725 rpm, 110 volt. Unit 
is entirely enclosed with thermal 
overload protection. Large single 
port area permits low capacity air 
adjustment without dirt clogging. 
Three large multiple port areas 
provide air for maximum burning 
rates. 

MADE By—lIron Fireman Mfg. Co., 
Cleveland 11, Ohio. ......ccccccccccceee 119 


Pipe Bender 


NAME — Leonard - Douglas Bend- 
master. 

PuURPOSE—For bending tubing and 
pipe. 

FEATURES — Model has a capacity 
for handling °,- to 11%4-in. ferrous 
or non-ferrous tubing. From one to 
ten bends can be made in one length 





of tubing with only one setting of 
machine. This unit is designed for 
production bending operations that 
require multiple bends per tube. 

MADE By—Leonard Precision Prod- 
ucts Co., 1100 Larson Ave., Garden 
Growe, COMES... ..cccnccsssecssrccsesssssssses 120 


Air Hose Coupling 


NAME—Wiggins quick connect air 
hose coupling. 

PurRPposE—Rapid and easy connec- 
tion of air hose line working under 
pressures up to 1000 lb. 
FEATURES—Coupling body does not 
have to be disassembled to replace 
gasket. A quick down-pull and 
push-up on knurled ring and the 
coupling is connected with a leak- 
proof seal. Another quick pull on 





knurled ring disconnects the cou- 
pling. Besides air, this coupling can 
handle oxygen, oil, and kerosene 
lines. Coupling body has 14-in. 
female pipe threads and is avail- 
able with or without self-sealing 
valve. Unit comes with a %4-in. 
male nipple or with a 4-in. female 
pipe thread. Entire unit is made 
of solid aluminum bar stock. 

MabDE BY—E. B. Wiggins Oil Tool 
Co., Inc., 3424 E. Olympic Blvd., 


Los Angeles 23, Calif. ..........00006. 121 
Roof Paint 

NAME — U-G-L aluminum roof 

paint. 

PURPOSE — Heat - reflecting paint 

covering. 


FEATURES — For use on smooth or 
slate roll roofing, shingles, slag or 
metal roofs, tanks, and _ outside 
metal work. Makers claim that 
this paint reflects 80% of destruc- 
tive sun’s rays. 

MADE By—United Gilsonite Lab- 
oratories, Scranton 1, Pa. ........ 122 
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Flow Control Valve 


NAME — Thrush flow control valve. 
PuRPOSE—Control of fluid flow. 

FEATURES—Valve has a tapping be- 
neath the seat for the pressure 
tank. Air and gases liberated from 
the water in a hot water system 
when the valve is closed will travel 
into the pressure tank rather than 
circulate into the piping and radia- 
tors. A horizontal seat provides a 
positive shutoff and the angle pat- 
tern eliminates the use of an elbow 
or tee at the top of the flow riser 
from the boiler. Union is placed on 
the outlet side and a handy lever 
is provided to open the valve manu- 





ally to obtain gravity circulation or 
for draining the system. 

SIZES AND CAPACITIES—1, 114, 114 
and 2 in. 

LITERATURE AVAILABLE—Illustrated 
folder. 

MADE By—H. A. Thrush & Co., 
Pi: I ssicieshctasintciaintiariiltitaati 123 


Valve 


NAME—Warden valve. 
PURPOSE—Safety valve to serve as 
protection against excessive pres- 
sures. 

FEATURES — Valve instantly shuts 
off flow when pressure drops below 
any pre-determined level. Each 
valve is manually set to close at a 
specified pressure which can be va- 
ried for each installation. When the 
pressure drops below this pre- 
determined point a spring-operated 
diaphragm drops down and trips 
the valve closing mechanism. Valve 
is manually reset by turning the 
valve control shaft in a counter- 
clockwise direction until it auto- 
matically latches in open position. 
Unless otherwise specified, valves 





are of bronze with Neoprene dia- 
phragm. 

SIZES AND CAPACITIES — Available 
from 1% to 8 in. diameter. 

MADE By—Security Valve Co., 410 
San Fernando Rd., Los Angeles, 
IEE: winiiacnientiadlinniiaiabisainhnamiaiianial 124 


Warm Air Furnace 


NAME — Kalamazoo 
forced air furnace. 

PURPOSE—Forced warm air heating. 
FEATURES — Furnace is made of 
heavy steel. Steel ring radiator is 
claimed to help smoke and gases 


Supersteel 











travel further. Furnace design is 
said to have an increased heating 
surface. Design includes a large 
fuel grate and a new safety clean- 
out door. Furnace supplies clean, 
humidified air at an even heat flow. 
MADE By — Kalamazoo Stove and 
Furnace Co., Kalamazoo, Mich...125 
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Solenoid Relay 


NAME — Allen-Bradley universal 
solenoid relay. 

PuRPOSE—For circuit controls. 
FEATURES—Relays have a maximum 
current rating of 10 amperes and 
can be obtained for operation on 
25, 30, 40, 50, and 60 cycles with 
voltages of 6, 12, 24, 32, 64, 110, 
220, 440, 550, and 600 volts. Unit 
should be used for switching cir- 
cuits only and cannot be used as 
reversing switches. Relays are 





available either in the open style or 
mounted in an enclosure. 

MADE By—Allen-Bradley Co., 1311 
S. First St., Milwaukee 4, Wis...126 


Thermostat 


NAME—Type A Cam-Stat. 
PurPosE—Thermostat for use with 
120 to 240 volts. 

FEATURES—Unit has a high current 
carrying capacity of 1500 volt-amps 





and a wide selection of temperature 
ranges from —50 to 350F. Ther- 
mostat is 1-9/16 in. in diameter 
and 1 7/32 in. deep, constructed of 
aluminum and plastic. 

MADE By—Cam-Stat, Inc., 2037 So. 
La Cienega, Los Angeles, Calif...427 
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Evaporative Condenser 


NAME — Trane evaporative con- 
denser. 

PurRPOSE—For heat exchange. 
FEATURES—Headering on this re- 
designed unit is said to maintain 
a given velocity in the coil 
which is of bare tube construction. 
A solid jet spray nozzle is used 
which provides more complete 
coverage of the coil and therefore 
increases capacity of unit. Brass 
spray trees are used. Fan wheels 
and housing are hot dipped galvan- 
ized to combat erosion. A chlorin- 








ated rubber hose material ‘s used 
for coating condenser surfaces. 

MADE By — The Trane Co., La 
TI I. ivceecscssssiiichcinnisicniieate 128 


Corrosion Control 


NAME—Clark Ionodic. 
PuRPOSE—To protect Clark electric 
water heaters from corrosion. 











FEATURES—Device sets up counter- 
forces to electrolytically neutralize 
those which normally cause the 
tank to be corroded. A rod of pure 
magnesium is inserted in the tank 
and this with the steel forms a 
galvanic battery. Current produced 
causes the magnesium to go into 
solution to protect the steel by a 
plating action. A_ resistance is 
placed between the iron and the 
magnesium rod to increase the life 
of the magnesium rod. 

MADE By—Clark Water Heater 
Div., McGraw Electric Co., 5201 W. 
65th St., Chicago 38, Ill. ............ 129 
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Ventilating Fan 


NAME — “‘Ilgvent 8” package-type 
ventilating fan. 

PuRPOSE — Kitchen ventilation for 
homes with thin wall construction. 
FEATURES—F an unit is mounted in 
a steel panel with sleeve which ex- 
tends through the wall. Electrical 
connection can be made from a cir- 
cuit in the wall or with an exten- 
sion cord to a nearby outlet. Pull 
chain is used to open or close 
weather-tight outer door, simulta- 
neously with the starting or stop- 
ping of fan operation. Unit has 








dynamically-balanced fan wheel. 
Capacity of the eight-inch model is 
350 cfm which is said to provide a 
two-minute air change in kitchens 
up to 700 cu ft. 

MADE By—lIlg Electric Ventilating 
Co., 2858 N. Crawford Ave., Chi- 
I -scctnstmnnianinaa 130 


Stainless Steel Filter 


NAME — Micro - Metallic stainless 
steel filter. 

PuRPOsE—Filter for handling cor- 
rosive fluids. 

FEATURES — Filters are furnished 
with pore openings ranging from 
165 to 4 microns. The coarsest size 
is comparable to an 80-mesh screen 
and the finest to that of fine filtered 
cloth. 

MADE By—The Micro Metallic Co., 
99-16 Metropolitan Ave., Forest 
See Mic TAR x: ssnesnsslailaaineiaca 131 
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REFRIGERATION 


Fundamental principles of refrigeration, together 
with applications to assist the student and engineer to 
design, maintain and operate refrigeration plants are 
contained in the second edition of Refrigeration The- 
ory and Applications, by H. G. Venemann, Professor 
of Refrigeration, Purdue University. 

In the new edition the actual operating cycle is thor- 
oughly treated before the theoretical is discussed. 

The material is divided into 20 chapters some of 
which cover refrigerant charts and their uses, analysis 
of actual plant operation, performance of compressors, 
instructions for starting plants in operation, refri- 
gerants, miscellaneous methods of refrigerating, air 
as a primary refrigerant, and water vapor mixtures, 
plant analysis via theoretical check, methods of accom- 
modating variable loads, heat exchangers for cooling 
liquids, condensers, controls, estimating plant loads, 
and specification for refrigeration plants. 

In a pocket in the book are working pressure- 
enthalpy charts covering air, ammonia, carbon dioxide, 
Freon 11, 12, 22, 118, methyl chloride, sulfur dioxide, 
and psychrometric charts. 

Refrigeration Theory and Applications, by H. G. 
Venemann. Cloth bound, 6 x 9 in., 336 pages. Pub- 
lished by Nickerson & Collins Co. Price, $4. 


ENGLISH DESIGN 


Because of the advances in the art of heating and 
ventilating, it is essential that the architect have a 
good knowledge of principles of design and installation. 
R. K. Cornell, in his “Heating and Ventilating for 
Architects and Builders,” presents some of the English 
design and installation practice. 

Among the topics covered in the five chapters of 
the book are heat loss through buildings, calculation 
of heat requirements, comparison of systems, water 
treatment, central plant heating, automatic stokers, 
thermostatic control, sizing flues, fuel consumption, 
ventilating and air conditioning, types of fans, air 
cleaning and air treatment. 

Heating -and Ventilating for Architects and Builders 
by R. K. Cornell. Cloth bound, 714 x 10 in., 56 pages. 


Published by Paul Elek Publishers Ltd. (London). 
Price 7s/6d. 


FILTRATION 


Since filtration is a very broad subject, the authors 
decided it would be necessary to limit themselves to 
certain fields. Accordingly they limited themselves to 
the filtration of oil, water and sewage. 

The book is divided into two parts—part one on the 
history of filtration, theory and principles; part two, 
types of filters and data regarding such filters. The 
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major portion of the volume deals with filters and 
auxiliary apparatus. 

The 19 chapters make one realize how broad and 
extensive the subject really is and the various means 
of filtration that are available. 

Some of the chapters are on preparation for filtra- 
tion, filtration media, gravity filters, pressure filters, 
vacuum filters, hydraulic presses and squeeze presses, 
laboratory filters, sewage clarification, centrifugals 
and centrifuges, gas filters, auxiliary equipment, test- 
ing and selection of equipment, and operation. 

Theory and Practice of Filtration, by George D. 
Dickey and Charles L. Bryden. Cloth bound, 6 x 9 in., 
346 pages. Published by Reinhold Publishing Corp. 


MINERAL WOOL INSULATION — As a result of the 
standardization program between the National Bureau 
of Standards and the Industrial Mineral Wool In- 
stitute, there has been issued Commercial Standard 
CS-131-46 on Testing and Reporting of all forms of 
mineral wool insulation. Besides the basic feature of 
thermal conductivity, it covers odor emission, moisture 
absorption and compressive strength. Four procedures 
are given for determining thermal conductivity. Sev- 
eral of the tests are based on methods adopted as 
standard by the American Society for Testing Mate- 
rials. For copies write to the Industrial Mineral Wool 
Institute, 441 Lexington Ave., New York 17, N. Y. 


ARC AND GAS WELDING—To replace its tentative 
1941 edition, the American Welding Society has pub- 
lished the 1946 edition of the Standard Code for Arc 
and Gas Welding in Building Construction. The new 
code embodies revisions based on experience in the 
recent applications of welding to structural fabrication 
and on further research investigation. In the section 
on design, there is increased allowable weld unit 
stresses equal to those allowed for the steel being 
welded. There are also revised sections on filler metal, 
workmanship, inspection and qualification of welding 
procedures. Copies are 50c each, obtainable from the 
society, 33 W. 39th St., New York 18. N. Y. 


HoME INSULATION—For many years the University 
of Illinois made a study of the relationship of home 
insulation and fuel saving. These findings are con- 
tained in an 8-page free booklet, F6.0. The report 
states that good insulation makes wall and window 
surfaces warmer, makes heat more uniform, results in 
cooler houses in summer and shows a c-nsiderable fuel 
saving. Since dirt and dust does not gather on warm 
surfaces as it does on cold, walls and ceilings are 
cleaner. For the bulletin write to the Small Homes 
Council, University of Illinois, Urbana, III. 
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EXPERIMENTAL HOUSE 


University of Illinois will build small home for 
heating research. 


A one-story 5'%4-room modern home which may 
prove to be one of the most important small houses 
to be built in 1946 has been announced by the Uni- 
versity of Illinois. It will be the first research house 
to be built at the University’s New Home Research 
Center at Urbana-Champaign. 

e PURPOSE.—Its primary purpose will be the study 
of warm air heating. This will be a cooperative proj- 
ect of the University and the National Warm Air 
Heating and Air Conditioning Association, which in 
1924 in a similar cooperative project with the Uni- 
versity built the first house constructed expressly for 





The first experimental house, built in 1924 and styled 
for that era. 


home heating research. This house has been used for 
research for 22 years. But it is an 11-room 214-story 
house, much iarger than the typical American home 
of today. The new house will be typical in size of those 
being built now. It will benefit from the research find- 
ings and techniques developed in the older house. 

e CONDITIONS.——Like the older house, the new one 
will be completely furnished and will be occupied, to 
provide tests under actual home conditions. To give 
scientific data, four miles of wires will be built into 
the house, connecting more than 200 thermocouples 
with a central switchboard for determining tempera- 
tures at many points in the rooms, in and on the heat- 
ing plant, and inside of the walls and other parts of 
the structure itself. 

By its location in the Small Home Research Center 
at Urbana-Champaign, the new house also will be 
available for other studies which do not interfere with 
the primary purpose of heating research. These may 
involve such things as landscaping, decorating, kitchen 
arrangement, or the like. 

The Research Center is one of the activities of the 
Small Homes Council of the University, which co- 
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ordinates work and information for the improvement 
of small homes. Other research houses will be erected 
on adjoining lots of the center. 

e PLANT.—The first heating plant to be studied with 
the new house will be a conventional forced-air system 
whose main trunk duct will, instead of diminishing 
in size with distance from the furnace as in conven- 
tional construction, be the same size throughout its 





Proposed new house, 5!/ rooms in modern 
rambling style. 


length. If this proves successful, such construction 
can mean appreciable savings in labor costs for every 
forced-air heating installation made in the future. 

Robert W. Roose, special research assistant at the 
University, who will be in charge of the new house, 
has listed among objectives for research there: Im- 
provement of heating plant operation and reduction of 
costs; study of air-transmitting duct layouts, heating 
plant layouts, and heat distribution under controlled 
heat input; study of a house with a full basement 
compared with one having only crawl space under the 
floor; study of summer home air conditioning; And 
study of new materials and ideas. 

As an example of the last, he said that the chimney 
of the house will be of a new type, made of molded 
asbestos instead of brick and mortar. He said also 
that another identical house without a basement but 
with the floor resting directly on the ground may be 
built later. . 

The basement of the house now being built will be 
arranged so that it can be separated from the rest of 
the house, and the heating plant put into the utility 
room for studies of homes having no basements but 
with space under the floor. 

The floor will be built with steel joists, so that floor 
panel heating can be tried. The walls will be built 
with panels instead of plaster, so ducts and equipment 
can be changed easily. 

The research project is under a contract similar to 
those between the University and the association un- 
der which home heating has been studied for some 28 
years. The University provides the skilled direction, 
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the association, the funds, and the results are pub- 
lished for the benefit of everyone. 

This work was started under Dr. Arthur Cutts 
Willard, then with the mechanical engineering depart- 
ment of the University, later dean of the College of 
Engineering, and since 1934 President of the Uni- 
versity, a post from which he retired July 1, 1946. The 
work he started has been carried on by other authori- 
ties on the University faculty. . 





BUILDING AIDS 


Large mortgage insurance and guaranteed market 
contracts to stimulate building. 


Two NHA measures calculated to increase construc- 

tion and building products manufacture were an- 
nounced in July. 
@ MORTGAGE.—The Federal Housing Administration 
announced approval of the first large-scale housing 
project under its newly acquired emergency powers in 
its campaign to produce more rental dwellings for 
veterans. 

FHA has issued a commitment to insure a mortgage 
of $2,115,000 for construction of a 354-unit project in 
Union, New Jersey, a suburb of Newark, Commis- 
sioner Raymond M. Foley said. The mortgage will be 
insured under Title VI of the National Housing Act, 
recently revived by the Veterans Emergency Housing 
Act through a $1,000,000,000 increase in FHA’s in- 
surance authorization. The New Jersey project con- 
sists of two-story walk-up brick structures of the 
garden type. 

The project is owned by Stuyvesant Town, Incor- 
porated, and is being constructed by George and 
Maurice Levine of Newark. The total mortgage per 
room figure is $1,649. Under the Veterans Emergency 
Housing Act, the maximum mortgage per room is 
limited to $1,500 except that the Commissioner may 
raise the amount to as high as $1,800 where local cost 
levels require it. 
© GUARANTEED MARKETS.— Another of the major 
tools provided for the veterans emergency housing 
program was put to work with the announcement 
by Wilson W. Wyatt, housing expediter and adminis- 
trator of the National Housing Agency, that the NHA 
is ready to receive requests for Guaranteed Market 
contracts. 

With the first three of the premium payment plans 
already in operation, the institution of the market 
guarantees puts into effect an additional device 
authorized by the Veterans Emergency Housing Act 
for stepping up the production of homes for veterans. 

The purpose of the Guaranteed Market is to en- 
courage maximum production of new type building 
materials and prefabricated homes by underwriting 
producers in marketing their products. This will be 
done through a contract between the producer and the 
Reconstruction Finance Corporation under which the 
Government agrees to purchase at a price fixed in the 
contract any units of new materials or prefabricated 
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houses which the producer is unable to sell through 
his own distribution channels. The contract will cover 
a specified number of units to be produced during a 
stated period, and the guarantee will run for a specified 
period. 

The attractiveness of the guaranteed contract, Mr. 
Wyatt said, is two-fold: while protecting the producer 
against any substantial risk of loss it, at the same 
time, provides him with a bankable document which 
will greatly facilitate his obtaining financing through 
traditional banking channels. 

Under the Act, the Government may not underwrite 
the sale of more than 200,000 housing units at one 
time, and it may not pay more than 90 per cent of a 
producer’s delivery price. 

In administering the Guaranteed Markets provision 
of the act, the NHA will set up safeguards that will 
keep out inferior products and fly-by-night producers, 
and at the same time make reliable producers of ac- 
ceptable products to qualify for Government assistance. 





SUMMER: ICE SKATING 


Year-round rinks possible with new equipment. 


Outdoor and indoor ice skating for all-year-’round 
recreation is well beyond the postwar “dream” stage 
as a result of recent advances in both air conditioning 
and mechanical refrigeration, it was disclosed by the 
Refrigeration Equipment Manufacturers Association. 

“The correct combination of tailored indoor tem- 
perature and rinks with mechanically-produced ice 
makes indoor ice skating entirely feasible in summer 
as well as winter,” one industry spokesman said. “At 
the same time, it now is possible mechanically to 
maintain outside rinks in many sections of the country 
so that the ice is in first class condition for skating 
twelve months of every year.” 

e SECTIONAL RINKS. — Air conditioned inside rinks 
would provide comfort for the skater as well as con- 
stant temperatures which would aid in the operation 
of the rink refrigeration systems, it was pointed out. 
The ease and simplicity of installation of the skating 
rink itself is shown by several examples of sectional 
rinks installed for entertainment purposes. In one 
case, a complete portable rink, 20x 22 ft, including 
sectional removable hardwood dance floor covering the 
rink, was designed, built, installed and the ice produced 
in less than three days. 

e OPEN AIR.—The year-’round open air rink operated 
at the Union Pacific Railroad’s Sun Valley, Idaho, 
resort, soon to be reopened, illustrates to wide possi- 
bilities of mechanical refrigeration in similar applica- 
tions, the REMA officials point out. The refrigeration 
system is automatic in operation, with one compressor 
usually used at night, two compressors during the day, 
and three compressors in exceptionally warm weather. 
So efficient is the system that the rink is not covered 
from exposure to the rays of the sun, although an 
awning arrangement is used during heavy rainfall. 
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ANTI-RUST METHOD 


New technique for rustproofing steel finishes is 
under test. 


Rustproofing by a newly developed process promises 
improvements in the finishing of steel and galvanized 
steel at reduced manufacturing cost. The new tech- 
nique, called Banox by its developers, Calgon, Inc., of 
Pittsburgh, also protects the metal during manufac- 
turing stages. 

e CHEMISTRY. — The process furnishes a protective 
phosphate coating which is inorganic and insoluble. 





Strip at left was Banox treated and both painted steel 
strips were given standard salt-fog test for 300 hours. 


In contrast to the phosphoric acid metal treatments, 
which produce hard, crystalline deposits on the metal, 
the new coating is amorphous, flexible enough to bend 
with the base metal, and permits die stamping. The 
coating is applied by spray, immersion, or brush. In 
actual practice, good coatings have been produced in 
10 sec. at 80F. 

@ PURPOSES, ADVANTAGES. — Four purposes are ac- 
complished with the new process, according to Calgon 
researchers: (1) rusting is prevented between clean- 
ing and painting operations; (2) the grease- and 
alkali-free surface produced provides good adherence 
and flexibility for organic finishes; (3) durability of 
the finish, as measured by outdoor exposure, salt-spray, 
“sweat-box” humidity, and water immersion tests, is 
increased; (4) the spread of rust is prevented from 
unprotected edges and scratches where the base metal 
is exposed. 

The new process has several advantages over older 

methods, Calgon believes. It is simpler and more 
economical because of the lower cost of chemicals per 
unit area of metal treated and lower heating costs. 
Investment is said to be low. 
e POTENTIAL USERS. — First developed during the 
war for protective precoating of steel shells, the coat- 
ing resists rusting in plant atmospheres for periods 
up to several months, depending on weather condi- 
tions. The surface of the treated steel is relatively 
nonporous, and high-gloss, smooth finishes are obtain- 
able with thin films of paint. 


108 


The process is now under test by a large automobile 
manufacturer and it is expected that manufacturers 
of refrigerators, gas and electric ranges, deep-freezing 
units, stokers, and household appliances will find it ; 
applicable. 





CLIMATE AND BUILDING 


Applications of climatology to construction aided 
by military development of science. 


Advances in climatology under pressure of military 
necessity have revolutionized the science and devel- 
oped many techniques of practical value in civilian 
application. Building construction headed a list of 
many civilian fields which will benefit by what con- 
stitutes almost a new science of military climatology, 
according to Charles F. Sarle of the U. S. Weather 
Bureau. 

e NEW DATA.—One essential difference between the 
old and new climatology, says Mr. Sarle in a paper 
presented at the annual meeting of the American 
Meteorological Society, lies in the type of information 
extracted from climatic records. Early climatologists 
apparently were satisfied with statistics such as aver- 
ages, extremes, and totals, usually by month for sta- 
tion locations or geographic (State) areas. These 
statistics usually were presented in generalized maps. 
Military planning required additional types of infor- 
mation such as frequencies of occurrence of single 
climatic elements, duration frequencies, coincident 
frequencies of two or more climatic elements at the 
same point, or of the same element at two or more 
points. Complex data such as these could not be derived 
efficiently by manual methods. Punched cards and 
machine methods became an essential part of military 
climatology. 

@ STARTING POINT.—The starting point in determin- 
ing the specifications for building construction at any 
location, Mr. Sarle points out, is accurate knowledge 
of the local climate and weather. Without this infor- 
mation, houses will be either over-designed and con- 
sequently more expensive to build than necessary, or 
they will be under-designed and costs of upkeep, heat- 
ing and repair will be excessive. Mr. Sarle stresses 
the point that present day building codes based upon 
generalized climatic data are inadequate. What the 
heating and ventilating engineer actually needs, for 
instance, is information concerning the coincident fre- 
quencies of temperature extremes and wind speeds, 
dry bulb temperature and humidity, and heating and 
cooling degree days. Actually the home builder needs 
local climatic facts, not in the form of averages but 
as charts and diagrams showing the frequency of oc- 
currence of low and high temperatures, wind veloc- 
ities, rain fall, depth of snow, etc., and combination 
and duration frequencies of these elements. 

For example, Mr. Sarle illustrates, a low temper- 
ature of say zero degrees is one thing but when such 
a temperature is accompanied by winds of 12 miles 
per hour, the heat loss is increased by 300%. 
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e PLAN.—The Weather Bureau has proposed a plan 
for providing essential climatological service for build- 
ing and airport construction. The essentials of the 
plan may be summarized as follows: 


(1) Critical weather elements, the mode of presen- 
tation, and areas to be covered in detail would 
be selected in cooperation with the government 
agencies and civilian groups concerned. 


(2) The processing of punched card records of 
daily and hourly observations from selected 
stations would be done in a central machine 
unit located in New Orleans where Army 
weather data are available. . 


(3) Planning, supervision, liaison with those who 
use the data, and final presentation of the re- 
sults would be done by a technical section of 
the central office of the Weather Bureau in 
Washington. 


(4) The method of utilizing the information in de- 
termining specifications for building and air- 
port construction would be standardized in co- 
operation with engineers and architects; and 
technical service facilities for interpreting local 
conditions would be set up in 400 Weather 
Bureau field offices. 


e USES.—The Weather Bureau receives many requests 
from business concerns for special summarizations of 
climatic data to meet their particular needs, usually 
in the nature of cross tabulations and duration fre- 
quencies of critical weather elements. Mr. Sarle sug- 
gests that these requests can be handled adequately 
only by data compiled on punched cards and will un- 
doubtedly increase in frequency once the Weather 
Bureau has set up its records by this method. 





FLUORINE 


Active refrigeration, lubrication, and vapor boiler 
component in pure state on market for first time. 


Fluorine, the most chemically active element known, 
has been put on the market for the first time by the 
Pennsylvania Salt Mfg. Cq. The element, a gas, is so 
active that it defied isolation for 73 years after its 
discovery 1383 years ago and was nothing more than 
a laboratory curiosity until the recent war. 

e LIMITED.—Pennsalt announces it now is available 
in steel pressure cylinders on a limited commercial 
basis for experimental use by manufacturers and re- 
searchers. Scientists foresee developments which may 
mean improvement in everyday life in everything 
from wonder insecticides and simplified home heating 
and refrigeration to insulation for electrical voltages 
now not possible. Until now these potentialities have 
been largely theoretical because fluorine not only was 
difficult to produce but defied handling once it was 
made. It is for the chemists, researchers and manu- 
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facturers that compressed fluorine will be made com- 
mercially available in limited quantities. 

The rapidity with which fluorine combines with 
almost all other elements—it will burn both glass and 
water—has been the greatest stumbling block to its 
isolation and research on its use. But the great stabil- 
ity of most of its known compounds is perhaps their 
chief value. Although fluorine ‘is the most chemically 
active element known, when it combines with other 
elements the resulting compounds become very stable. 
e USES.—Freons, widely used as refrigerants since 
1930 and as the propellant for insecticides in the “bug 
bombs” used during the war, demonstrated this. They 
were made practical after Pennsalt sent out the first 
tank car ever shipped of anhydrous hydrofluoric acid. 
Dyes made from fluorine compounds have special bril- 
liance and color fastness. Some outstanding uses are: 

A non-inflammable, non-toxic liquid with a boiling 
point and specific gravity high enough so that it can 
replace mercury in the present mercury vapor boiler, 
making the most efficient vapor engine practical and 
safe. 

A gas, already developed but requiring elemental 
fluorine to manufacture, which is a nearly perfect in- 
sulator for high voltages used in physics research. 

A lubricating oil so stable that it will not oxidize 
or break down under any present engine or mechanical 
operations and will make possible gears and engines 
heretofore only dreamed of by designers because no 
lubricant made could withstand their pressure and 
friction. 

An insecticide, already made by the Germans but 
too costly to be practical with present methods. 

Other uses for fluorine compounds now definitely 
within the realm of possibility include heat transfer 
and dielectric media, other insecticides, fungicides, 
fumigants, germicides, stable solvents, anesthetics, 
fire extinguishers and fireproofing materials, resins 
and plastics and weed killers. 

The demands of total war jolted fluorine technology 
into its greatest evolution. The development of anhy- 
drous hydrofluoric acid as a catalyst made possible the 
huge quantities of high octane aviation gasoline which 
did so much to give the Allies their air superiority. 

Fluorine compounds are mentioned in the Henry D. 
Smyth report on the development of atomic energy by 
the Manhattan project. 

Cryolite, the indispensable fluoride electrolyte in the 

manufacture of aluminum, was regarded as so essen- 
tial to airplane manufacture during the war that spe- 
cial convoys were provided to assure its safe transport 
from the Greenland mines. 
e PACKAGE.—The biggest problem in their project, 
said Whitemarsh laboratory researchers, was packag- 
ing the gas after it was manufactured. The fact that 
steel and copper will resist fluorine corrosion very well 
at normal temperatures was a great help, but detailed 
research was necessary to develop gaskets to make the 
present containers leak-proof and safe. 

A comparatively small amount of the gas is packed 
in each cylinder—one-half lb at 400 lb pressure. 
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VIBRATION DETECTOR ° 


Wave patterns discovered in atomic bomb test 
puts seismograph to work on machinery. 


There would not seem to be much connection between 
the atomic bomb and vibration of machinery in fac- 
tories, but there is a connection, and this is bridged 
by the seismograph, used to detect and record earth- 
quakes. Scientific knowledge on the subject of seis- 
mology, however, is surprisingly lacking, partly due 
to the youth of this branch of science and partly to 
difficulty in controlling basic conditions in an experi- 
ment to generate and record earth waves. 

e DISCOVERY.—But the seismograph was put to use 
in a test of wave patterns in the earth’s surface under 
impact of the test atomic bomb exploded in New 
Mexico, with the result that two unexpected new wave 
types were recorded, according to Dr. Don Leet, the 
Harvard University seismologist. One of the practical 
uses to which this knowledge will be put is in the 
study of vibrations caused by heavy machinery in 
various types of manufacturing plants. It also has its 
uses, with the aid of the seismograph in locating the 


causes of vibrations often encountered in air con- © 


ditioning systems, which cause disagreeable reverbera- 
tions or other noise that is passed on through the ducts 
into the air conditioned space. 

e APPLICATION.— A short time ago a seismograph 
was used to locate vibrations and measure them in 
some textile mills at New Bedford, Mass., when speed- 
ing up of looms caused unusual shaking of the build- 
ings. Aided by readings from this seismograph, 
engineers were aided in designing buttresses and im- 
proving other construction details. Other uses include 
the location of oil and other minerals beneath the 
earth’s surface and locating bedrock on which to build 
firm foundations for dams and other large structures. 
The seismologists will apply the knowledge they have 
gained regarding earth waves from the atomic bomb 


tests to discover and chart the progress of hurricanes, 
typhoons and major storms. 





ENGINEERING SOCIETIES 


New York Council organized to coordinate pro- 
gram of local chapters. 


The Engineering Societies Council of New York, 
comprising delegates representing the local chapters 
of engineering, scientific and technical societies, has 
been organized at the Engineering Societies Building 
in New York. 

e PURPOSE. The purpose of the new organization 
is to enable the engineering profession to render in 
Greater New York a better coordinated program in 
the interests of the public and the members of the 
participating organizations. 

¢ SOCIETIES.—The local chapters of the following 
Societies are represented: American Institute of 
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Chemical Engineers, American Institute of Electrical 
Engineers, American Institute of Mining and Metal- 
lurgical Engineers, American Society of Heating and 
Ventilating Engineers, American Society of Mechani- 
cal Engineers, American Society for Metals, American 
Society of Safety Engineers, American Society for 
Testing Materials, American Society of Tool Engi- 
neers, American Chemical Society, American Welding 
Society, Illuminating Engineering Society, Institute 
of Radio Engineers, and the Society of Motion Picture 
Engineers. 





NOMENCLATURE 


Committees appointed by refrigerating engineers 
to standardize terms, abbreviations and symbols. 


Exactly what is a defrosting cycle? A desuper- 

heater? How do you define resistivity and how quick 
is quick freezing? What is the proper way to abbre- 
viate British Thermal Unit? How should a draftsman 
indicate a pipe covered with “brine thickness” cork? 
Should you write degrees F, or °F., or just F.? 
e COMMITTEE.—There may be more than one answer 
to each of such questions, but it is desirable that the 
refrigeration industry agree on the preferred nomen- 
clature. Such is the opinion of the men who recently 
formulated the new ASA Nomenclature Committee 
B53, sponsored by the ASRE. 

The scope of this committee, as approved by the 
Council of the American Standards Association, is to 
provide terms and definitions relating to principles, 
processes, and equipment in design, manufacture, use 
and maintenance in the refrigeration industry, also 
appropriate symbols where not already provided in 
existing standards. 

At a recent meeting of the committee, Sterling F. 

Smith, General Sales Manager, Baker Ice Machine Co., 
Omaha, Nebr., was elected Chairman, and M. M. 
Lawler, Worthington Pump and Machinery Co., Har- 
rison, N. J., was elected Vice-chairman. 
e PROJECTS.—The work of the committee is divided 
into four subjects, each to be studied and reported on 
by a sub-committee. The subjects and chairman of 
these sub-committees are: (1) Definitions, Chairman, 
R. J. Thompson, Sales Engineer, Kinetic Chemicals 
Co.; (2) Abbreviations, Chairman, Clifford Strock, 
Editor, HEATING AND VENTILATING; (3) Letter Sym- 
bols, Chairman, Professor Carl F. Kayan, Assistant 
Professor, Mechanical Engineering, Columbia Uni- 
versity; (4) Graphical Symbols, Chairman, E. R. 
Wolfert, Manager, Refrigeration Engineering, West- 
inghouse Electric Corp. 

These committees are pursuing their studies actively 
during the summer months, and it is expected they 
will all report their recommendations to a meeting of 
Committee B53 before the end of the year. The final 
report of this Committee will be submitted to the Coun- 
cil of the American Standards Association for adoption 
as an industry standard. 
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AST delivery of Tube-Turn welding fittings is 

assured, even in these days, because a carefully 
selected, well-stocked Tube Turns distributor who 
knows local conditions and requirements is located 
near every industrial activity throughout the 
United States. When you call on your nearby Tube 
Turns distributor, you benefit from his experience 





plus extra technical help from expert district office 
men and the engineering staff of Tube Turns’ head- 
quarters at Louisville, Kentucky. 

To get the finest fittings fastest, ask us today for the 
name of your Tube Turns distributor. If you do not 
own a copy of Tube Turns’ famous Catalog 111, hewill 
be happy to supply it. Write, phone or wire, NOW! 


TUBE:TURN Welding Fittings and Flanges 





HEATING AND VENTILATING, AUGUST, 1946 


teense eee eee eee eres esreseses 


PIPING PERMANENCE SINCE 1927 


TUBE TURNS (INC.), LOUISVILLE 1, KENTUCKY 


Please send new Tube Turns chart of pipe and fitting materials, showing grade and standard type num- 
bers, ASTM specifications, and chemistry and service limitations, plus description of welding procedures, 
including rod, preheat and stress relieving. 
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Degree-Days for June, 1946 
HEATING AND VENTILATING’s 19TH YEAR:OF PUBLICATION OF MoNTHLY DecreE-Day Data 
HEATING 
Crry June CUMULATIVE, SEPTEMBER 1 TO JUNE 30 Srason® 
1946 | 1945 | Norma 1945-46 —_ | 1944-45 | NoRMAL NorMAL 
Abilene, Texas .............. 0 1 0 2388 2485 2061 2061 
Albany, New York .......... 108 118 0 6886 6911 6580 6580 
Albuquerque, New Mexico ... 0 11 0 4242 4314 4298 4298 
Alpena, Michigan ........... 191 214 138 7826 7875 8265 8299* 
Anaconda, Montana ......... 265 402 251 7773 8284 8261 8357** 
Asheville, North Carolina ... 19 32 0 3960 3812 4232 4232 
Atlanta, Georgia ............ 0 1 0 2778 2847 2890 2890 
Atlantic City, New Jersey ... 63 65 0 4529 g 4826 5176 5176 
Augusta, Georgia ....... — 0 0 0 2104 2099 2161 2161 
Baker, Oregon ..:........ eo 225 274 213 6951 6881 7163 7163 
Baltimore, Maryland ........ 18 28 0 4034 4242 4533 4533 
Billings, Montana ......... aa 91 254 92 6464 6584 6888 7119 
| Binghamton, New York ..... 122 242 60 6432 7065 7119 6808 
Birmingham, Alabama ..... z 4 0 0 2652 2632 2352 2352 
Bismarck, North Dakota .... 88 249 45 8798 8663 » 9192 9192 
Block Island, Rhode Island .. 128 110 99 5658 5718 5788 5788 
Boise, Idaho ............. bibs 59 171 0 5685 5814 5552 5552 
Boston, Massachusetts ...... 74 94 0 5776 5797 6045 6045 
Bozeman, Montana ........ . 225 375 230 7855 8099 8425 8521** 
Buffalo, New York .......... 128 145 12 6588 6820 6822 6822 
Burlington, Vermont ........ 127 109 3 7734 7719 7514 7514 
Butte, Montana ............. 240 385 236 8268 8539 8162 8272 
Cairo, Illinois .............. 5 19 0 3422 3828 3909 3909 
Canton, New York .......... 160 119 0 8054 8030 8020 8020 
Charles City, Iowa .......... 88 136 0 7253 7451 7588 7588 
Charleston, South Carolina .. 0 0 0 1737 1784 1769 1769 
Charlotte, North Carolina ... 1 5 0 2887 3024 3120 3120 
Chattanooga, Tennessee ..... 5 7 0 3180 3387 3118 3118 
Cheyenne, Wyoming ........ 148 299 126 7060 7535 7466 7466 
Chicago, Illinois ............ 95 112 59 5899 5884 6077 6077 
Cincinnati, Ohio ............ 13 52 0 4359 4984 4684 4684 
Cleveland, Ohio ............. 76 106 0 5679 6035 6155 6155 
Columbia, Missouri ....... ifs 30 50 0 4494 4984 4922 4922 
Columbia, South Carolina ... 0 0 0 2269 2325 2364 2364 
Columbus, Ohio ............. 28 56 0 5048 5407 5398 5398 
Concord, New Hampshire ... 134 118 54 7569 7359 7353 7353 
Concordia, Kansas .......... 33 79 0 4779 5093 5315 5315 
Dallas, Texas ............0.. 0 0 0 2103 2232 2256 2256 
Davenport, Iowa ........ ee 52 71 0 5933 6036 6289 6289 
Dayton, Ohio ............... 31 63 0 5493 5786 5264 5264 
Denver, Colorado ........ Sioa 67 142 0 5291 5651 5874 5874 
Des Moines, ___ ee 53 87 0 5928 6186 6384 6384 
Detroit, Michigan ........... 88 116 0 6176 6411 6490 6490 
Devils Lake, North Dakota .. 113 252 96 9982 9435 9970 9970 
Dodge City, Kansas ......... 40 182 0 4539 5155 5035 5035 
Dubuque, Iowa ............. 67 101 0 6460 6623 6790 6790 
Duluth, Minnesota .......... 233 315 216 9336 9164 9483 9483 
Eastport, Maine ............ 278 316 300 7986 7729 8241 8520** 
Elkins, West Virginia ...... 64 95 0 5577 5832 5697 5697 
El Paso, Texas ............. 0 0 0 2538 2546 2428 2428 
Ely, rere 163 350 —_— 7726 8110 —_ — 
Erie, Pennsylvania .......... 98 129 0 5855 6073 6273 6273 
Escanaba, Michigan ......... 181 216 138 8207 8418 8746 8771* 
Evansville, Indiana ......... 21 36 0 4305 4657 4244 4244 . 
Fort Smith, Arkansas ....... 7 1 0 3069 3076 3147 3147 
Fort Wayne, Indiana ........ 71 84 0 6191 6523 5925 5925 
Fort Worth, Texas .......... 3 0 0 2158 2257 2148 2148 
Fresno, California .......... 0 0 0 2435 2690 2334 2334 
Galveston, Texas .......... ‘ 0 0 0 1045 976 1016 1016 
Grand Junction, Colorado ... 7 61 0 5484 5061 5548 5548 
Grand Rapids, Michigan .... 82 105 0 6293 6339 6535 6535 
Grecn Bay, Wisconsin ...... 136 160 0 7722 7631 7825 7825 
Greensboro, North Carolina.. 13 30 0 3698 3803 3529 3529 
Greenville, South Carolina .. 1 4 0 3053 3013 3380 3380 
Harrisburg, Pennsylvania ... 50 61 0 5148 5276 5375 5375 
Uartford, Connecticut ....... 74 95 0 6242 6209 6036 6036 
Hatteras, North Carolina .... (a) 2 0 (a) 2664 2571 2571 
Havre, Montana ............ 121 — 144 7591 8010 8700 8700 
Helena, Montana ........... 169 285 171 7227 8062 7898 7898 
Houston, Texas ............. 0 0 0 1188 1163 1157 1157 
Huron, South Dakota ....... 86 187 0 7769 7623 8004 8004 
Indianapolis, Indiana ....... 28 52 0 5015 5282 5298 5298 
Jackson, Miss. ........ccccce 1 0 _— 2076 2079 _— _— 
Kansas City, Missouri........ . 27 52 0 4389 4779 4956 4956 
Kewanee, Illinois ........... 64 53 10 5864 5838 6139 6139 
Knoxville, Tennessee ....... 8 22 0 3362 3614 3670 3670 
La Crosse, Wisconsin ....... 88 151 0 7505 7314 7322 7322 
Lander, Wyoming .......... 114 303 135 7518 8797 7947 7947 
1Figures in this column are normal totals for a complete heating season, Bursar, Bates College, Lewiston, Me.; J. M. a Engineering Depart- 
September to June, incl. ment, Kewanee Boiler Corp., Kewanee, Ill.; Alfred Wagstaff, Engineer, 
Figures in this table, with nine exceptions, based on local weather Sioux City Foundry and Boiler Co., Sioux City, Iowa, ie H. M. Ludlow, Box 
bureau reports. Exceptions are Utica, Lewiston, Kewanee, Sioux City, and 1368, Jackson, Miss., respectively ; * Anaconda, Bozeman, Butte and Livingston, 
Jackson, figures for which are furnished through the courtesy of Coke Sales Mont., through the courtesy of the Montana Power Company. 
Department, Central New York Power Corp., Utica, N. Y.; Norman E. Ross, [Table contented on page 114] 
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EVERE Copper Water Tube, because of its 
R smooth gun-barrel interior finish and its 
permanent immunity to rust, makes superior 
lines for heating and water service. Hot water 
can circulate freely at high velocity. Steam 
return lines stay corrosion-resistant. Hot and 
cold water flows unobstructed to the taps, 
remains rust-free and clear. Joints made with 
either soldered or compression fittings help 
further to minimize friction loss. 


Made for heating, water supply, air condi- 
tioning and other services in all types of build- 
ings, this tube is stamped with the Revere 
name and the type at regular intervals. Look 
for these identification marks—they insure full 
wall thickness and the close gauge tolerances 
essential for tight sweated joints. 


In making your plans you can specify or 
install such long-lived Revere materials as 
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Copper Water Tube and Red-Brass Pipe; 
Sheet Copper for tanks, ducts, pans and trays; 
Dryseal Copper Refrigeration Tube (dehy- 
drated and sealed); Copper oil burner, heat 
control and capillary tubes. 


Revere materials are handled by Revere 
Distributors in all parts of the country. The 
Revere Technical Advisory Service, Architec- 
tural, is always ready to serve you. Call your 
Revere Distributor. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N.Y. 


Sales Offices in Principal Cities, Distrihutors Everywhere. 
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Degree-Days for June, 1946 (Concluded) 
HEATING AND VENTILATING’s 19TH YEAR OF PUBLICATION OF MONTHLY DecrEE-Day DaTA 
Cry JUNE CUMULATIVE, SEPTEMBER 1 TO JUNE 30 mney 
1946 | 1945 | Norma. 1945-46 —| 1944-45 | NoRMAL NorMAL 
Lansing, Michigan .......... 127 145 0 6804 7027 7048 7048 
Lewiston, Maine eke EKesERS 122 143 45 7825 7626 7707 7707 
Lincoln, Nebraska .......... 44 96 0 5229 5630 5999 5999 
Little Rock, Arkansas ...... 3 3 0 2856 3049 2811 2811 
Livingston, Montana ........ 207 318 142 6955 7450 7185 7205 
Los Angeles, California ..... 0 40 0 1417 1552 1504 1504 
Louisville, Kentucky ........ 16 39 0 3942 4381 4180 4180 
Lynchburg, Virginia ........ 12 48 0 4069 4268 0 3980 
Macon, Georgia ............. 0 0 0 2176 2153 2201 2201 
Madison, Wisconsin ......... 93 141 0 7086 7158 i 7429 7429 
Marquette, Michigan ........ 221 265 186 8232 8238 8650 8693* 
Memphis, Tennessee ...... - 4 3 0 2977 3215 2950 2950 
Meridian, Mississippi ....... 2 0 0 2113 2245 2160 2160 
Milwaukee, Wisconsin ...... 149 194 39 6957 7086 7245 7245 
Minneapolis, Minnesota ..... 84 158 0 7750 7727 7850 7850 
Modena, Utah .............. 50 171 42 6276 6576 6562 6562 
Montgomery, Alabama ...... 0 0 0 1925 1835 1884 1884 
Nantucket, Massachusetts ... 171 128 123 5797 5606 5957 5957 
Nashville, Tennessee ........ 12 rm 0 3410 3699 3507 3507 
New Haven, Connecticut .... 96 92 0 6037 5996 5895 5895 
New Orleans, Louisiana ..... 0 0 0 1108 987 1024 1024 
New York, New York ....... 48 76 0 4933 5028 5347 5347 
+Nome, Alaska cece coccccee§ 946 1146 973 13288 12486 13058 14580** 
Norfolk, Virginia ........... 5 12 0 3068 3246 3350 3350 
North Head, Washington .... 282 337 309 4977 4698 5002 5452** 
North Platte, Nebraska ..... 67 149 0 5645 6119 6366 6366 
Oakland, California ......... 155 98 93 3280 3072 2963 3143** 
Oklahoma City, Oklahoma .. 14 1 0 3147 3444 3613 3613 
Omaha, Nebraska ........... 47 89 0 5619 6003 6131 6131 
Oswego, New York ......... 146 157 63 6841 6929 7088 7088 
Parkersburg, West Virginia. . 18 66 0 4481 5030 4775 4775 
Peoria, Illinois ............. 46 aa 0 5839 6062 6109 6109 
Philadelphia, Pennsylvania .. 38 53 0 4479 4631 4855 4855 
Phoenix, Arizona ........... 0 0 0 1479 1555 1405 1405 
Pittsburgh, Pennsylvania .... 36 71 0 4881 5217 5235 5235 
Pocatello, Idaho ............ 84 246 60 6873 7051 6655 6655 
Portland, Maine ............ 163 172 81 7706 7547 7218 7218 
Portland, Oregon ........... 119 117 90 4070 4101 4469 4469 
Providence, Rhode Island ... 54 81 0 5515 5481 6015 6015 
Pueblo, Colorado ........... 27 i 0 5319 5639 5514 5514 
Raleigh, North Carolina .... 5 17 0 3130 3270 3234 3234 
Rapid City, South Dakota ... 125 298 30 6646 7377 7118 7118 
Reading. Pennsylvania ...... 53 65 0 4963 5133 5389 5389 
Red Bluff, California ........ 0 1 -- 2716 2674 —_ == 
Reno, Nevada .............. 150 161 90 5759 6034 5892 5892 
Richmond, Virginia ......... 4 27 0 3617 3729 3695 3695 
Rochester, New York ....... 113 140 0 6715 6991 6732 6732 
Roseburg, Oregon ........... 117 115 114 4073 4107 4428 4428 
Roswell, New Mexico ....... 0 0 0 3193 3308 3484 3484 
Sacramento, California ...... 6 9 0 2625 2698 2653 2653 
St. Joseph, Missouri ........ 33 69 0 4807 5155 5161 5161 
St. Louis, Missouri ......... 19 42 0 4155 4641 4585 4585 
Salt Lake City, Utah ........ 39 185 0 5679 5527 5555 5555 
San Antonio, Texas ......... 0 0 0 1514 1549 1202 1202 
San Diego, California ....... 0 19 6 1365 1511 1645 1645 
Sandusky, Ohio ............. 53 90 0 5624 5990 6208 6208 ~ 
San Francisco, California ... 192 147 195 2847 2774 2876 3264** 
Sault Ste. Marie, Michigan .. 266 254 189 9044 9013 9139 9285** 
Savannah, Georgia ....... — 0 0 0 1581 1480 1490 1490 
Scranton, Pennsylvania ..... 91 113 0 5906 6234 6129 6129 
Seattle, Washington ........ 150 156 162 4300 4201 4857 4934** 
Sheridan, Wyoming ......... 137 266 120 6948 7530 8008 8008 
Shreveport, Louisiana ...... 0 0 0 . 2039 2097 1938 1938 
Sioux City, Iowa ............ 72 126 0 6617 6794 6898 6898 
Spokane, Washington ..... .. 159 166 81 6193 6168 6355 6355 
Springfield, Illinois ....... me 40 62 0 4901 5719 5373 5373 
Springfield, Missouri ....... : 30 43 0 4248 4683 4428 4428 
Syracuse, New York ....... . «123 _ 129 12 6742 6877 6893 6893 
Tacoma, Washington ....... 185 186 183 4728 4642 5066 5181** 
Terre Haute, Indiana ....... 23 48 0 4780 5073 4872 4872 
Toledo, Ohio .............0. 76 101 0 6155 6586 6077 6077 
Topeka, Kansas ........ ee 26 50 0 4373 4767 4969 4969 
Trenton, New Jersey ........ 48 71 0 4923 5061 4933 4933 
Utica, New York ...... cian 142 131 0 7703 7301 6796 6796 
Valentine, Nebraska ........ ° 97 212 0 6454 7182 7039 7039 
Walla Walla, Washington ... 64 71 0 4482 4707 4808 4808 
Washington, D. C. .......... 11 30 0 4039 4287 4626 4626 
Wichita, Kansas ............ 27 25 0 4140 4527 4673 4673 
Williston, North Dakota .... 113 263 54 8857 8751 9323 9323 
Winnemucca, Nevada ...... ‘ 69 172 117 5963 6386 6391 6426** 
Yakima, Washington ........ 88 64 0 5127 5169 5599 5599 
tNome data are for May. *Includes August. 1Figures in this column are normal totals for a complete heating season, 
(a) Data not available. **Includes July and August. September to June, incl. 
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Sure, the work piles up. . . fair- 
weather jobs like galvanized roofing 
and rain-spouting . . . warm-weather 
repairs and remodeling of furnaces 
and ductwork . . 


installations . 


. air-conditioning 
. . to say nothing of 
sheet-metal work for new houses and 
other buildings. More work than you 
like to think about! 

But while you're up to your neck in 
the present, don’t forget about the 
future. Remember, the job that pleases 


the customer of today is going to help 
bring in new customers tomorrow, 
when you may be glad to have them. 
That's one advantage of using Beth- 
lehem Galvanized Steel Sheets—the 
sheets with the bright attractive 
appearance and the zinc coating that 
won't flake in forming. With Bethle- 
hem Galvanized Sheets, one job will 
really sell another. Ask your supplier 
for them—and if deliveries are tem- 
porarily tight, keep after him. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


BETHLEHEM (Ga/sanized SHEETS 
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DOES ALLTHIS 
WORK FOR YOU 
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6 CUTTING IN 
FROM EDGES 


@ VOGGLES & OFFSETS 


Sa 







Yes, and With 
Hairline Precision 


Rapid operation . . . Hairline Accuracy ... 
the use of Kling Rotary Shears marks the 
latest development in cutting mild steel, and 
sheet metal, up to 1-inch with amazing sav- 
ings in time, labor, and production costs. 


For exacting projects (see illustration at the 
right), no single unit of metal-working equip- 
ment does so many different things so cleanly 
and efficiently as does the Kling Rotary, 


7) CUTS ODD SHAPES 
pictured above. 


@) BEVELS OF ANY ANGLE 
flak OT 


© CUTS REVERSE CURVES 


gq acy 


10) BEADS & US 


( G== 


In metal working plants, automotive, aviation, 
home appliance, and other industries, where 
work of this character is being done, — this 
machine is held in high regard for its ver- 
satility and economy of operation. 


This great usefulness is the result of half- 
a-hundred years of engineering experience 
which prospective buyers, with reason an 
respect, applaud. 


cD 


ALL WITH , 


PRECISION 





= 


KLING BROS. Engineering Works 


1322-HV No. Kostner Ave., Chicago 51, Illinois 
EXPORT DEPT. 1111 Ferry Building, New York 4, N. Y. 


South 
Y, Wy WY 
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NEW CATALOGS = 


Crane Consumer Booklet 








A new consumer booklet on plumbing and heating 
has been issued by Crane Co., presenting to the 
architect and contractor the items available for use 
under the government’s emergency low-cost housing 
program. The booklet, designed as a consumers’ 
catalog, contains photographs, descriptions and speci- 
fications for all Crane plumbing and heating equipment 


now in production.—Crane Co., 836 S. Michigan Ave., 
I, FR sicesssiiesissciiissctiscwnsisoniiasicinis ; 


Oil Heat Specification Sheets 


A set of specification sheets illustrating each product 
in the Williams Oil-O-Matic line of automatic oil heat- 
ing equipment showing actual photographs and speci- 
fications including overall dimensional diagrams. — 
Williams Oil-O-Matic Division, Eureka Williams Corp., 
SURO, "TTDI sissies 70 


Automatic Controls 


A new consumer booklet describing the company’s 
Moduflow automatic heating control system has been 
published by the Minneapolis-Honeywell Regulator 
Company. Titled “Comfort Unlimited,” the book fol- 
lows an earlier publication on the subject which ran to 
11 printings for a total of 750,430 issues, the largest 
single circulation of any book in the company’s 61-year 
history. In addition to describing the application of 
Moduflow to the more conventional methods of heating 
such as steam, warm air and hot water, “Comfort 
Unlimited” also discusses its application to zone con- 
trol, radiant panel heating, solar heating, electric heat- 


ing and air conditioning. — Minneapolis-Honeywell 
Regulator Co., 2715 Fourth Ave. S., Minneapolis 8, 
PUINTIII i: 2st Senecipreindaesnilnbeseebeesabaneliatecdades ue 71 





Steel Boilers 


o 


A new 12-page catalog, Bulletin HV, describing the 
latest “D” Type steel heating boilers, which are de- 
signed and constructed, in accordance with the new 
Steel Boiler Institute rating code, includes a descrip- 
tion of how to select a boiler for specific requirements. 
Catalog gives details on boilers for oil, gas, and 
mechanical stoker firing from 2680 to 42,500 ft 
steam and for hand-fired anthracite and bituminous 
models from 2200 to 35,000 ft steam. — Fitzgibbons 
Boiler Co., Inc., 101 Park Ave., New York 17,N. Y.....72 


Low Pressure Evaporators 


New catalog illustrates the Conseco line of low pres- 
sure evaporators and distillers for various industrial 
and marine applications. It shows the advantages and 
economies of low pressure evaporation, and gives in- 
stallation diagrams and cost data.—Condenser Service 
& Engineering Co., Inc., Hoboken, N. J. ....... wcaaiiael 73 
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A MIRTHERM DIRECT-FIRED WARM AIR HEATER 


Modl Gferre? lipe 


of Factory Heating Unit 


Vj 
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Uy, 


A\ aitiéonst heating capacity for your plant 
without the necessity of disturbing your present 
heating system. Flexible enough to permit moving 
to new location for your future building program. 


Capacities from 650,000 to 1,950,000 B.T.U.’s. 


Either oil or gas-fired. 


of’ Write for Bulletin 801 describing 
this economical heater in detail. 


AIRTHERM 





MANUFACTURING COMPANY 


722 So. Spring Avenue ° St. Louis 10, Mo. 











All types of heat ex- 
changers retubed, re- 
paired, rebuilt. FAST, 
expert service. Days, 
nights, holidays. Quick 
delivery on new con- 
densers and_ coolers. 
Twenty years’ special- 
ized experience design- 
ing, fabricating and ser- 
vicing heat exchangers 
assure sound design, 
quality construction and 
economical operation 
with any type refriger- 
ant. Engineering assist- 
ance gladly furnished. 
_ Write. 


i cee RRM te 


Conseco CO. heat exchangers operating at 
1200 psi in various Sanger chain theatres. 


CONDENSER SME, ENGINEERING CO., INC 
63 RIVER STREET, HOBOKEN, N. J. © Phone Any Time 


— ea i 
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Don’t take chances... Specify 


THERM-O-TILE 


Reg. U. S. Pat. Off. 


Underground Pipe Conduit 


Sold and installed by Johns- 
Manville Construction Units 
in all Principal 
Cities. 


With Therm-0-Tile you get: 
1—Greater economy. 


2—Higher efficiency—better insula- 
tion—always dry. 


3—Greater strength. Arched con- 
struction. Spread-Footing foun- 
dation. 


4—Longer life. The grade is main- 
tained permanently. 


5—No condensation pockets. 


6—No leakage. 
throughout. 


Positive sealing 


7—More easily installed—on a con- 
crete ‘‘sidewalk’’. 


Other outstanding advantages are 
given in Sweet’s Architectural File, 
the Heating Guide, or, ask for Bul- 
letin 381 via coupon at the right. 














w 
I ‘DMnWNrNH 






State.......... 


"of ORSON ey Parr 


PORTER & CO., INGC., 
823-V Frelinghuysen Ave., Newark 5, N. J. 
We shall be glad to have your comments. 
Please send representative. 


tive underground pipe job. 
(1 We shall be glad to have your quotation. 


Ww. 


(] Enclosed is a rough sketch of a prospec- 
0 ET ROP RC TE, Oot oT 2 


() Please send general Bulletin 381. 
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Here's the NEW and easier way 


eA JRE: 55 


— 





to handle this detail ~ 





LAGGING BY BAY CITIES ASBESTOS CO AT PETERSON TALLOW CO, 


Non-conducting material protects the pipes and , 
ducts of every large building and plant. The meth- 
od you use to apply this material is only one detail 
of construction. But the handling of this detail 
means money, time, quality —gained or lost! 

Use Arabol Lagging Adhesive if you want a new 
and easier way to do the job. Apply it to fiberglas, 
canvas, asbestos or other lagging material. It has 
been used and thoroughly proved on all such 
materials. 

This method eliminates the time-consuming task 
of sewing; makes it possible to use less skilled 
labor; speeds up the entire operation. The adhe- 
sive dries in 4 to 6 hours, leaving a size finish which 
requires only one coat of paint. It is vermin-proof 

.. fire-retardant, too. 

Arabol Lagging Adhesive has successfully passed 
rigorous tests by independent laboratories. The 
results show that it retains its adhesive powers 
despite exposure to extreme temperatures, immer- 
sion in water, and steam. 

Write us for detailed facts and records. Put this 
tried and proved product to work for you. Specify 
Arabol for lagging operations—for a neat-appear- 
ing, long-lasting, quality job. 


THE ARABOL MANUFACTURING CO. 
Executive Offices: 110 East 42nd St., New York 17, N. Y. 


CHICAGO— 54th Ave. & 18th St. SAN FRANCISCO— 30 Sterling St. 






Branchesin Principal Cities. Factoriesin Brooklyn, Cicero, San Francisco 


Ab besives 2 -- ARABOL! 
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Career Opportunities 


“Career Opportunities in the Air Conditioning and 
Refrigeration Business” has been prepared as an aid 
to young men who are about to enter industry and for 
others who contemplate changing from their present 
work. Its purpose is to furnish information about the 
industry for those who are considering a future in air 
conditioning or refrigeration.—General Electric Co., 
5 Lawrence St., Bloomfield, N.J. ceccccccccccccccessssseeceeeeees 74 


Rubber Products 


A listing, description, and illustration of Goodrich 
industrial products including belting, hose, adhesives, 
pipe lining, tubing, clothing and specialties.—B. F. 
Goodrich Co., Industrial Products Division, Akron, 
TTT: canst llibcieiibeadideintibieiaaéclaleame lias 75 


Air Handling Data Book 


“What We Make,” a new condensed general catalog, 
describes the complete line of Sturtevant equipment 
and how it is used and contains in addition some 80 
pages of practical engineering data which have been 
developed over many years experience in working with 
all types of air handling problems. This conveniently 
pocket-size book is designed as a handy reference for 
industrial buyers who will be interested to know that 
they may obtain from a single source practically every 
variety of air handling apparatus, together with ex- 
pert engineering knowledge. It is designed to give 
sufficient descriptive information and performance 
data to enable the buyer to determine whether Sturte- 
vant has the answer to his problem.—B. F. Sturtevant 
Co., Hyde Park, Boston, Mass. .......c.ccccccsccccesseceeesseecees 76 


Couplings 


Stressing simplicity of design and longer life of 
couplings a new bulletin, SL-1000-1, shows several 
photographs of the flexible coupling in operation, and 
a cutaway view of the coupling shows features of _con- 
struction. The advantages claimed include: Maximum 
torsional flexibility, great shock absorbing capacity, 
trouble-free operation, freedom from noise and vibra- 
tion, no lubrication required, longer life for machines, 
easy to line up, simple in design.—Crocker-Wheeler 
Div., Joshua Hendy Iron Works, Ampere, N. J.......77 


Centrifugal Pumps 


Vertically split case high pressure pumps for liquids 
up to 200 lb per sq in. and capacities from 10 to 75 
gpm are described.—Economy Pumps, Inc., Hamilton, 
ee ee NT 78 


Heaters, Blowers, Fans 


A new folder describes in condensed form 22 items 
in a line of unit heaters, turbine and motor driven 
blowers, and ventilating fans.—L. J. Wing Mfg. Co., 
154 W. 14th St., New York 11, N. Y..ecccccccccccccceeessseeee 79 
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Wherever air freshness must be maintained for: 
Control of Product Quality 
Personnel Efficiency 
Customer Satisfaction 


Nuisance Abatement 


.. - Dorex Air Recovery Equipment, employing highly activated 
carbon to remove gaseous and odorous contaminants, affords 
a positive and economical means of controlling the quality 
of air. 


Dorex Air Recovery Equipment is adaptable to large heat- 
ing, ventilating and cooling systems or to such compact units 
as are used in passenger vehicles. 


For instance, over 90% of the new railroad coaches and 
Pullmans will use Dorex Air Recovery Units. There is so 
little space for air conditioning equipment in railroad cars 
that older systems must sacrifice temperature control if more 
than 25% outdoor air is added—and 25% often is too little 
for comfort. But, fitted with Dorex carbon adsorbers, the same 
apparatus gives the equivalent of 75% air renewal—usually 
more than sufficient for passenger comfort. 


We will be glad to send the details of other typical instal- 
lations. For full information and quotations, call the nearest 
district representative or write Dept. E3, 112 East 32nd Street, 
New York 16, New York. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 














TYPHOON 


A RESPECTED NAME 
IN AIR CONDITIONING 






3 and 5 TON 
SELF-CONTAINED UNITS 


All-purpose, handsomely 
designed, smooth functioning 
air conditioning units with all 
copper condenser and liberally 
designed coils—removable outlet 
box for use with duct system— 
removable panel in back of outlet 
box for additional grills where 
front and back air distribution 
is desired in center of room... 
two way adjustable deflecting grill . . . knock-out for fresh 
air connection . . . removable one-piece panel in front for 
easy accessibility. The cabinets are made of furniture steel 
... crackle finish. Delivery in limited quantities. 


——§TYPHOON PRODUCTS 
PROP-R-TEMP Self-Contained Air Conditioning | 


Units, 3 and 5 Tons. 

TYPHOON LOW-SIDES, 3 and 5 Ton Units 
TYPHOON EVAPORATIVE CONDENSERS. 
MONSOON Heating, Direct Expansion and 
Water Coils. : 


ICE AIR CONDITIONING CO., INC. 
ec 


BROOKLYN 15, N. 
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SOLVE DIFFICULT 
Ventilating Problems 
WITH A 








3 


STILPHEN 92), 4c 
EXHAUST FAN 


Silent, efficient and economical exhaust 
propeller fan. Quickly and easily re- 

moves hot humid air and brings greater 
comfort, better business and bigger profits 
in on a stream of fresh air. 


Design of fan wheel eliminates dead center and 
reduces eddy currents and air friction, due to re- 
verse curve at back edge of fan blade. Permits full, 
uniform flow of air over entire surface of fan blade 
for quiet, straight line exhausting. Fan wheel is 
of aluminum alloy cast in one piece which insures 
dependable operation and eliminates the chance of 
klades working loose to throw fan out of balance. 


Investigate this outstanding exhaust propeller fan 
today! 


Some territories open for 
distributors. 


Write Howry-Berg Steel & Iron Works, 2949 N. Speer 
Blvd., Denver 11, Colorado. 
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THE A-P THERMOSTATIC EXPANSION VALVE 
is particularly popular on Air Conditioning installations be- 
cause its DEPENDABLE accuracy ‘and ‘sensitivity aid in 
obtaining peak efficiency out of your system at all times. 
For instance, it stays closer to its superheat setting regard- 
less of wide variations in load often occuring in air condi- 
tioning; and this ability to maintain close superheat control 


allows full coil efficiency — through a long life of ‘‘trouble- 
free” refrigerant control. 


THERMOSTATIC 


EXPANSION 
VALVE. 


MAXIMUM CAPACITY, aa PEE bre 
6 TONS FREON. Ea ee § 


@ 
A-P DEPENDABLE Refrigera- P 


tion Valves include: Thermostatic 

Expansion Valves, Solenoids, Suction Pressure Regulating 
Valves. Water Regulating Valves, ““Trap-Dri’ and ‘‘Trap-It’’ 
System-Protectors, Water Solenoids and Cooling Thermostats. 


AUTOMATIC PRODUCS COMPANY 


2462 North Thirty-Second Street, Milwaukee 10, Wisconsin 
Export Dept., 13 East 40th Street, New York 16, N. Y. 


DEPENDABLE Z2t.co 


— FOR AIR CONDITIONING — REFRIGERATION — HEATING 
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Valves and Fittings 


Two new catalogs illustrate and describe lines of 
ammonia valves and steel fittings. Catalog 65 contains 
detailed data, prices, and dimensions of Henry am- 
monia shut-off, hand expansion, purge, relief, and check 
valves, packed liquid gauge sets, and accessories for 
ammonia refrigeration and other industrial purposes. 
Catalog 67 describes Henry drop forged and cold rolled 
steel fittings —Henry Valve Co., 3260 W. Grand Ave., 
OE, TR. sacestrnnnnienicerieiiiiecieriinicninennialianiiaiiabinniniiall 80 





Handbook on Maintenance of Electronic Equipment 





Preventive maintenance techniques designed to 
maintain top efficiency in performance, to minimize 
unwanted, costly interruptions in service, and to elim- 
inate major breakdowns, are outlined in a new 634” x 
3%” handbook, B-3658 ‘Maintenance of Industrial 
Electronic Equipment.” Six basic maintenance oper- 
ations—cleaning, inspecting, feeling, tightening, ad- 
justing and lubricating—are discussed and applied to 
electronic equipment.—Westinghouse Electric Corp., 
P. O. Box 868, Pittsburgh 30, Pa. .....cccccccccseseceeeesseeees 81 


Electrode Selection Chart 


A graphic, four-color, 25 x 40-in. electrode selection 
chart specifies which electrodes to use, shows currents, 
gives mechanical properties, and also includes an elec- 
trode color guide which shows the electrodes in their 
actual colors. Included are electrodes for miid, alloy, 
and stainless steels, as well as for non-ferrous, cast 
iron and hard-facing rods. A separate section at the 
bottom of the chart is devoted to special purpose elec- ‘ 
trodes.—Air Reduction Sales Co., 60 East 42nd St., , 
I Ns ile Ts. nicininncnsnitsiniitititeihiciaiielenntdetaeciescalithineaadamainaaiaal 82 


Pumps 


A new bulletin on “Streamflow” Rotex Pumps which 
are rotary type, positive displacement pumps used for 
moderate or low viscosity liquids under medium pres- 
sure contains complete specifications, dimensions and 
performance charts.—Quimby Pump Co., 342 Thomas 
ag IT IP les. ‘nssshsihschscniieisiinshiilinnictcbiiiiinpliniiendiacaipuiall 83 
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TO OBTAIN COPIES OF TRADE LITERATURE listed in 


this issue, circle on the list below the publications wanted, 
using the item number at the end of each review. 


Print your name and address, mail to 
Editor, HEATING AND VENTILATING, 
148 Lafayette Street, New York 13, N. Y. 


69 70 71 72 73 74 75 76 
77 78 79 80 81 82 83 
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(For prompt service, title and firm name must be shown above.) 
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FOR THE $1,000,000,000 
Water Systems 


PEERLESS is; and will help you 
sell your share with these 


2 MOST ADVANCED 
DOMESTIC 
WATER SYSTEMS 


plus—extensive active 
advertising and mer- 
chandising. 












PEERLESS WATER KING 


For shallow wells. 


PEERLESS JET SYSTEM 
For deep or shallow wells. 
Capacities: 275 to 840 Capacities: 400 to 5000 
gals. per hour. gals. per hour 
Write today and let PEERLESS show you how 
to capture your share of this available market. 


PEERLESS PUMP DIVISION 


Food Machinery Corporation 
Canton 6, Ohio Quincy, Illinois Los Angeles 31, Calif. 














i FOR installations 
15 to 45 ft. above 
working zone. 
Circular & square 
types. Copper 
tubes and copper 
fins. ... 














EW Series 12 Write for Cata- 
log 12C-1 
| BrereMone- UNIT HEATERS 





JFEDDERS-QUIGAN CORPORATION, BUFFALO 
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q Available Now! 
These Repair Parts Fit 


MILLIONS of MOTORS 


To Repair Trade 


$857 


Every repairman needs this 
Handy “On-the-Job” Assortment 
of Waaner Motor Repair Parts 


Be a “One Tripper” —carry this kit in your 
car for “on-the-job” motor repairs. 


It contains fast-moving parts for repulsion- 
start induction brush-lifting and capacitor- 
start induction-run motors—up to and 


including 4% hp. 


Order for each of your men. Use coupon 
below. Also available at 325 authorized 
service stations. 


Wagner Electric Corporation Date 
6463 Plymouth Avenue 
St. Louis 14, Mo. 


Gentlemen: 


Please ship__.__Motor Parts Assortment M-1 at 
(Quantity) 


$8.57 each (Net) total $_ 








[] Also send Company ‘ 

copy of Motor 

Parts Catalog RE rsciseaccinivinerraractsovaions 

MU-40. City Zone___ State__ 
M46-198 | 





——- omee eee eee eee eee ee ee eee eee ee ee ee oe 
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Wasner [i Plectric 
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PITCHES AND SIZES 


is an extremely versatile 
material. Not only is it tough and wear resisting, 
but it is capable of being readily shaped into an 
Shoboboblc-Wrs-b ol=15 Mey a-5U-12m-b oXe le abl col eX =1-9ml (-4 01-9 d-1e Me) aerosol 
stant diameter, right hand or left hand. That's why 
so many stoker manufacturers use the Crown 
wrought steel stoker feed screw. They know that 
Os con pelorsbols 0) core hULor=M- Ua Colles sMmoroyetobonblolet-)hmnu-1tol-re! 
wrought steel screw to meet their most exacting 
specifications. 


AOY-¥ ako ME} of Lod 8 O lolol O Lod ek Mo Bato Mob don ab ekok-te ce) ae oh alot =e 


CROWN 


IRON WORKS COMPANY 


1229 Tyler Street N.E. Minneapolis 13, Minn. 
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Getting Personal 


Commander F. F. Kravath 
(Industrial Ventilation Details 
from a Naval Engineer's Note- 
book, page 63) has had an inter- 
esting career with the U. S. Navy. 

Born in Philadelphia, Pa., he 
attended Drexel Institute of Tech- 
nology where he received a BS. 
in Mechanical Engineering in 
1935. From 1936 to 1940 he was 
assistant plant engineer, Abrasive 
Co., Philadelphia. During the next 
year he served as mechanical de- 
signer, The Panama Canal. 

In August, 1941, he entered the 
Navy with the rank of Lieutenant (JG). In June, 1942, he 
was promoted to Lieutenant; to Lieutenant Commander in 
June, 1944; to Commander in November, 1945. He was 
sworn into the regular Navy in June of this year. 

Commander Kravath has had duty in Panama, Puerto 
Rico, Virgin Islands, Alaska, Aleutian Islands, Galapagos 
Island, and in this country. At present he is Public Works 
Officer, Naval Air Station and Naval Station, Coco Solo, 
and Resident Officer in Charge of Construction, Atlantic 
Area, 15th Naval District. 

Of the many artic'es he has had published in HEaTING 
AND VENTILATING, a few are—August-October, 1939, three- 
part article on Are You Buying an Exhaust System? 
February. 1940, Duct Pressures—Their Correct Interpreta- 
tion; March-May, 1940, Dust Control; June-August, 1940, 
The Venturi Ejector for Handling Air; October-December, 
1940, Economical Dust Control With Low Resistance Ex- 
haust Systems; September-October, 1941, a_ three-part 
article on Ventilating Vehicular Tunnels; February, 1942, 
Reference Section on Ventilation of Air Raid Shelters; 
April, 1942, Section on Industrial Exhaust Ventilation. 





F.F. Kravath 





. - - Since the Last Issue 


Opening of a new office in Rochester, N. Y., by the 
Minneapolis-Honeywell Regulator Co. has been announced 
by Arnold Michelson, New York resident vice-president. 
Located in the Exchange Building, 16 State Street, the new 
office will be under the supervision of Stanley H. Perkins 
and will be responsible for sales and service of heating, 
ventilating and air conditoning controls in Livingston, 
Monroe, Steuben, Wayne, Yates, Seneca, Ontario, Schuyler 
and Chemung counties. Tioga County in Pennsylvania also 
will become part of the company’s Rochester district. 
Others on the new office staff are Harold Greene, Gerald 
C. Britton and Orville Kelly. 


The Illinois Engineering Co., manufacturers of steam 
specialties and controlled heating systems, has appointed 
Dudley F. Parker as their eastern representative. Mr. 
Parker’s office is at 480 Broad St., Newark, N. J. Mr. 
Parker was eastern manager of the National Regulator Co. 
from 1927 until 1938, the date of its merger with Minne- 
apolis-Honeywell Regulator Co. From 1938 to April 1942 he 
was associated with the Nash Engineering Co. He has 
recently returned from four years duty with the Navy, most 
of it spent in the Pacific Theatre. 


United States Air Conditioning Corp. announces that it 
is now operating in the new plant recently purchased at 
33rd and Como Ave. Southwest, Minneapolis, Minn. The 
new building provides approximately 100,000 sq ft of manu- 
facturing and office space. The company designs and manu- 
factures a complete line of air conditioning equipment, 
blowers, fans, air washers, cooling and heating coils, 
humidifying and dehumidifying equipment. 
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Lighten the Load on Compressors; 
Clean Condensers This Easy Way! 


Head pressure goes up and heavier “loads” pass 
to compressors when ammonia condenser tubes 
become coated with lime scale, rust, oil and grease. - 


You can restore refrigeration efficiency and bring 
compressors back to economical operation by rapid, 
scientific removal of these insulating deposits. 
First, circulate or soak solution of a recommended 
Oakite alkaline-type compound to detach oil and 
grease. Then, break up lime scale and rust deposits 
with a solution of inhibited, acidic-type Oakite 
Compound No. 32. This scale dissolver is fast-act- 
ing, economical, far safer to use than raw com- 
mercial acids. 


Write on letterhead for your FREE copy of Oakite 
Digest containing dollar-saving data on main- 
tenance cleaning of refrigerating, air conditioning 
and other types of equipment. No obligation. 


OAKITE PRODUCTS, INC., 58A Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 


OAKITES “CLEANING 





BATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMEN| 








CHECK BLOWERS AND EXHAUST SYSTEMS 
with 


The Alnor Velometer 


Air velocity can be measured directly and quickly with 
the Alnor Velometer. This convenient instrument gives 
you instantaneous direct readings in feet per minute, 
reliable check of exhaust system operation. Extension 
jets permit use in ducts and many other places inacces- 
sible by other means. 

The Alnor Velometer is built in several standard 
ranges, 0-200 to 0-6000 fpm, and up to 20 inches static on 
total pressure. Special ranges available up to 24,000 fpm. 
Write for velometer bulletin with complete description. 


ILLINOIS TESTING LABORATORIES, INC. 
420 NORTH LA SALLE STREET - CHICAGO 10, ILLINOIS 
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—= 
ERICA’s 


gst HEATING ENGINEERS 
Wi 


IMMEDIATE DELIVERY 


on all sézea! 


FREEMAN STOKER DIVISION 
ILLINOIS IRON & BOLT CO. 


918 S. MICHIGAN AVE., CHICAGO 5, ILLINOIS 
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PIPE and TUBE - BENDING 
WELDING FABRICATION 


Many foremost manufacturers, having discovered 
our specialized skill in our particular line, have 
entrusted us with a great variety of precision pipe 
and tube work, including bending, coiling, expand- 
ing, flattening, brazing and welding. 


Swan engineers and technicians, dealing contin- 
ually with piping, can advise on your bending 
requirements and offer valuable suggestions on 
design and economical methods of installation. 
We invite your inquiries. 


SWAN ENGINEERING CO., Inc. 


20-58 NELSON &ST., BLOOMFIELD, N. J. 











L with 


RE REGULATORS 


Use a Powers No. 11 
Temperature Indicating Ragulator when 
you want the advantages of an easy-to-read 
dial thermometer combined with a dependable 
self-operating regulator. The dial thermometer 
gives a visual check on the performance of 
the regulator and makes it easy to adjust for 
the required operating temperature. Various 
dials and ranges are available. 

is Easy To Install — because both the ther- 
mometer and the regulator operate from the 
same thermal system—only 1 tapped open- 
ing is required. Write for Circular 2511. (71) 


THE POWERS REGULATOR CO. 
2718 Greenview Avenue, Chicago 14,]IIlinois 
231 East 46th Street, New York 17, New York 
Offices in 47 Cities...See your phone directory. 




























Selection of F. W. Hutchinson, widely known radiant 
panel heating authority, as consultant to Minneapolis. 
Honeywell Regulator Co. has been 
announced by John E. Haines, vice- 
president in charge of the company’s 
commercial controls division. The 
new consultant has been engaged in 
connection with Honeywell’s large 
scale test program in order to help 
determine proper methods of con- 
trolling radiant panel heating in all 
types of buildings. Professor Hutch- 
inson is helping Honeywell engineers 
in the preparation of a manual on the 
theory and application of radiant 
panel heating controls expected for publication in the 
fall. Distribution is planned within all branches of the 
heating industry, to universities, technical and trade 
schools, and to other groups interested in panel heating. 
One of the nation’s outstanding authorities in his field, 
Professor Hutchinson has spent the last ten years in 
research on panel heating. His studies included three years 
of work in nine countries of Europe where he surveyed 
more than 1,200 installations. Among the buildings equipped 
with radiant panel heating and which he studied were the 
Nazi party headquarters and the Bank of England. He com- 
pleted his graduate work at California Institute of Tech- 
nology in 1931. He is a member of the National Council of 
ASHVE and a prominent writer on the subject of heating. 





F.W. Hutchinson 


Hoffman Specialty Co., Indianapolis, Indiana, has an- 
nounced some changes in the Hoffman executive group 
following a meeting of directors on July 17, 1946. Potter 
Bowles resigned his duties as president but continues as 
treasurer of the company with headquarters in California. 
Under his guidance since 1931 the Hoffman line of heating 
specialties has been improved and expanded and the 
present Hoffman manufacturing plant and main offices in 
Indianapolis were built and are undergoing new additions. 
Neil D. Skinner was elected president, to carry forward 
the policies and program originally instituted by the 
founder, George D. Hoffman. R. W. Cantin was elected 
secretary of the company. Frank H. Gaylord continues as 
vice-president in charge of sales and Al F. H. Scott remains 
vice-president in charge of the warm air division. 


A. M. Byers Co. of Pittsburgh, Pa., manufacturer of 
wrought iron, has announced the 
appointment of Buckley M. Byers as 
assistant manager of the company’s 
New York Office located at 30 Rocke- 
feller Plaza. Mr. Byers will be in 
charge of export sales. A grandson 
of the founder of the firm, Mr. Byers 
recently returned after nearly four 
years service in the U. S. Navy. He 
held the rank of senior lieutenant 
and was on duty in both the Atlantic 
and Pacific. He is a graduate of 
Yale University. 





B. M. Byers 


J. W. Weingartner has been made production control 
manager of the Brown Instrument Co., Philadelphia, it was 
announced by Marshall B. Taft, assistant to the president. 
Mr. Weingartner has been with this industrial division of 
Minneapolis-Honeywell Regulator Co. for the past 22 years. 
He will also direct purchasing. Charles Goodman has taken 
over the duties of purchasing agent under Mr. Wein- 
gartner’s supervision and William Lawson has been named 
assistant production control manager. 
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Bn yols ~~ a faulty tee, ell or flange 
you ‘are extending a special invitation to 
**KILLER’’ Call Back, the waster of your 
time ...the despoiler of your profits. 


In fittings, no other grade but the best 
yields a profit. ‘‘K’s’’ are high grade, 
thoroughly inspected fittings and when 


KUHNS 
DAYTON 


BROTHERS 


Miller’ 


CALL BACK 


properly installed there are extremely few 
call backs. 


The “K” line is complete ...every type 
and size you will require. 


COMPLETE LINE. CATALOG ON REQUEST. 


Standard and extra heavy cast iron screwed 
fittings. 

Standard flanged fittings. 

Standard and extra heavy companion 
flanges. 

Drainage fittings. 


‘*K"’ fittings carried in stock at Malleable fron 
Fittings Company, Branford, Conn.; M. I. F. 
stocks at Kuhns Brothers Co., Dayton, Ohio. 


co. 





7, OHIO 





36,000 cubic feet of air per minute 
against 61/2” water gauge pressure at 
a cost of only 50.25 horsepower! 
35,800 CFM against 3” at 27 HP! 
52,800 against 1” at 40.5! 25,800 
against 1” at 7.7 HP! These are Certi- 
fied Test Code figures on the post-war 
Hartzell Vaneaxial Blower. Calculate 
your own annual power cost per 
thousand CFM at the pressure you work 
against if you want to see the tre- 
mendous savings they represent for 
you. Add to that the satisfaction of 
quiet operation, the freedom from ex- 
cessive maintenance and the long life 
which advanced engineering and preci- 
sion manufacture assure. It adds up 
pretty close to the ideal — minimum 
cost, maximum results. Bulletin 1602 
gives you complete details. Serd for it. 





THE POST-WAR ENGINEERED 
HARTZELL VANEAXIAL BLOWER 






“PROPE LLE R: FAN €O. 


PIQUA DIV. OF CASTLE Wilts CORP. - ONnIO =| 
ENG N R NG R Pa ae 
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/ y.S. INSTRUMENTS Tell The Truth 








PRESSURE, TEMPERATURE, FLOW, ELECTRI- 
CAL AND LEVEL MEASURING INSTRUMENTS 


UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC. 
SELLERSVILLE, PENNSYLVANIA 


6 out of 10 


manufacturers of 
original equipment 
specify U.S. G. 
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AIR DIRECTION 
ADJUSTMENT 
SCREW 


“| 


7 nies. 7 
—_—_— 7 = 
TAMPER PROOF CAP - TT AIR VOLUME 
iS ADJUSTMENT SCREW 


Pat. & Pat. Pending 


All the advantages of draftless air diffusion 
... plus FAST SYSTEM BALANCING 
AIR PATTERN CONTROL 
because Kno-Draft Air Diffusers are adjustable 


Volume Damper for fast system 
balancing regulates the air out- 
let aperture uniformly without 
affecting the outlet velocity or 
diffusion pattern. 

Air Direction Adjustment affords 
any angle of air discharge from 
vertical to horizontal to accom- 
modate ceiling heigh:, indi- 
vidual, seasonal, or air pattern 
requirements. 


Specify Kno-Draft Diffusers for 


al 


\| 
IL 


THROTTLED 
POSITION 





better mixing control ot room 
and supply air, more unitorm 
temperatures throughout the oc- 
cupied zone and noiseless, draft- 
less air distribution. 


Send for FREE handbook con- 
taining sketches, charts, dimen- 
sion prints and instructive text 
that simplify the selection and 
installation of air diffusers. For 
your copy. please write Dept. E1 
using your company letterhead. 


W. B. CONNOR ENGINEERING CORP. 
AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 
ce WB 


112 East 32nd Street OTONNO Eas New York 16, N. Y. 


IN CANADA: Douglas Engineering Co., Ltd., 1405 Bishop St., Montreal 25, P. Q. 








Automatic a 
Liquid Feed 


without Moving Parts 


THE PHILLIPS INJECTOR provides com- 
pletely automatic evaporator feed with no 





Injector with 
Distributor 


Heod moving parts. By supplying recirculated liquid 


steadily to the evaporator it increases heat 
transfer and increases the evaporator capacity. 
Many existing dry-expansion evaporators 
can be easily changed to Injector operation, 
with improved performance assured. 
Adaptable to freon applications, from air 
conditioning and water chilling to cold stor- 
age installations with plate coils, fin coils, and 
unit coolers. Injector capacities from frac- 
tional to 200 tons with freon. Furnished with 
either single outlet or distributor head. 
_ Write for sketches showing typical Injecter 
installations. 
















FLOOR TYPE ROOM 
COOLER HOOK - UP 


A—MAGNETIC SOLENOID 
B— BULLS-EYE 

C—HAND VALVE 
D—SURGE DRUM 

E— SIGHT GLASSES 

F— LIQUID LEG 

H—HEAT EXCHANGER 





Injector ond J— INJECTOR 
Surge Drum g K—CHARGING CONNECTION 
Assembly Ae L— LIQUID LINE 

e y R—GAS RETURN 


S— SUCTION LINE 


H. A. PHILLIPS & CO. 


3255 WEST CARROLL AVENUE ¢ CHICAGO 24, ILLINOIS 
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At the annual meeting of the Steel Boiler Institute, Inc., 
held in Buffalo, June 18th, the following Officers and Direc. 
tors were elected: President, J. R. Collette, Titusville Iron 
Works Co.; vice-president, L. N. Hunter, National Radiator 
Co.; secretary and treasurer, R. A. Locke. Directors, P. K, 
Addams, Fitzgibbons Boiler Co.; J. F. Johnston, Jr., John- 
ston Brothers; E. M. Palmer, Kewanee Boiler Corporation; 
H. B. Steggall, Pacific Steel Boiler Division. Commander 
R. A. Locke, former manager of the institute, after com- 
pleting his service in the Navy, has returned to resume his 
old duties as manager with M. L. Heminway (executive 
secretary during his leave of absence) as his assistant. The 
headquarters office of the institute has been transferred 
from New York to Philadelphia, where it is now estab- 
lished in the Land Title Building, corner of Broad and 
Chestnut Streets. 


Incorporaied by Herman W. Nelson in 1906 as Moline 
Heat, with only rented quarters and three employes, The 
Herman Nelson Corp. this year is 
making special observance of its 40th 
anniversary. During its entire his- 
tory, the company has confined itself 
exclusively to the manufacture of 
heating and ventilating products. To- 
day, Herman Nelson employs more 
than 400 persons and occupies 133,134 
square feet of company-owned facil- 
ities. Products manufactured include 
unit heaters, unit ventilators, propel- 
ler fans and centrifugal fans. A book- 
let, entitled ‘28,965,768 Man Hours 
Ago,” has beén published, reviewing the history of the 
company and is available on request. 





H.W. Nebson 


L. P. Dwyer, president of the Dwyer Products Corp., 
Michigan City, Ind., and a Director of the First National 
Bank of Michigan City, has been elected to the directorate 
of the C. A. Dunham Co. The Dwyer Products Corp. is the 
manufacturer of the “Murphy-Cabrolet” Kitchen—a pack- 
age kitchen unit for apartments and small homes. Mr. 
Dwyer was formerly president of the Dwyer Equipment 
Co. of Chicago, manufacturers of Unit Heaters, which was 
bought in 1929 by the C. A. Dunham Company. He acted as 
manager of the Dunham Unit Heater Division until he 
moved to Michigan City and organized his present com- 
pany. He again becomes actively identified with his former 
associates, vice-presidents F. E. Schmidt and C. M. Brig- 
ham, secretary and treasurer A. R. Welker. As recently 
announced, H. S. Marshall succeeded to the presidency of 
the company upon the resignation of C. A. Dunham who 
was made Chairman of the Board. 


EK. A. Norman, Jr., president of the Norman Products Co., 
Inc., of Columbus, Ohio, has announced the appointment of 
Harry S. Gibbard as chief engineer. 
Mr. Gibbard comes to Norman Prod- 
ucts with a wide range of design and 
enginecring experience on domestic 
and commercial heating equipment. 
He was formerly associated with the 
Lennox Furnace Co., including two 
years as chief engineer for their sub- 
sidiary the Armstrong Furnace Co. 
He also served for two years as de- 
sign engineer on domestic heating 
equipment at Round Oak Co. and for 
one year as special assignment engi- 
neer at Young Radiator Co. Mr. Gibbard holds a B.S. and 
M.E. degree from Iowa State College at Ames, Iowa. 





11. S. Gibbard 
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Henry Valve Co., Chicago, has announced the election of 
D. K. Mclivaine to the post of vice-president of the com- 
pany. He has been associated with 
the company since September, 1945, 
and will have charge of engineering 
and manufacturing. Mr. McIlvaine is 
a graduate of Washington-Jefferson 
College and received post-graduate 
training in electrical engineering at 
Carnegie Institute of Technology. His 
business activities have included the 
manufacture of radio receiving sets 
and a 20-year tenure in charge of the 
meter department and laboratory of 
a large electric utility. At the begin- 
ning of the war he joined the Bell Telephone Laboratories 
and Western Electric Co., specializing in the development 
and manufacture of radar components. After the comple- 
tion of this program, Mr. Mcllvaine entered the field of 
refrigeration and automatic control equipment. He is a 
member of the ASRE and the ASEE and an associate 
member of the IRE. 





D.K. McIlvaine 


After a lapse or six years, occasioned by the war, the 
B. F. Sturtevant Co. (now a Division of Westinghouse 
Electric) has renewed its Sales Engineering School. The 
company has been operating these schools for graduate 
engineers since 1934 and many of its key men are alumni. 
The students are taught the fundamentals of air handling 
and air conditioning and the application of equipment used 
in those fields. The present term started July 1 and the 
normal one year’s course has been compressed into 4 months 
due to the urgent need for trained men in the field. The 
present students were selected from over one hundred 
applicants and are largely men who graduated between 
1941 and 1943 and who served for 2 or more years as 
officers in the Army or Navy. Twenty-seven colleges are 
represented by the 35 students, ranging from the University 
of California to M.I.T. and from Georgia Tech. to Purdue. 
No further applications are being considered at this time 
but applications for the next term, which will commence 
sometime around February, 1947, will be considered in 
December, 1946. The school is held at the Company’s head- 
quarters at Hyde Park, Mass. 


The Bryant Heater Co., Cleveland, announces the ap- 
pointment of Gordon Rieley, vice-president of the company, 
as general manager of the new Bryant 
plant now being completed in Tyler, 
Texas. Mr. Rieley, until recently on 
leave of absence while serving as Di- 
visional Director of the New Building 
Section of the Office of Price Admin- 
istration, will assume his new duties 
July 25. He has been associated with 
Bryant for the past twelve years, 
where he has specialized in market 
research and analytical phases of 
Bryant sales and production. Prior to 
his association with the company, he 
was a market analyst and sales consultant. A native of 
Cleveland. he is chairman of the house heating division 
of the Gas Appliance Manufacturers Association, as well 
as being active in several housing and construction com- 
mittees of the Cleveland Chamber of Commerce. 





G. Ricley 


In preparation for physical expansion and _ business 
growth, the Brown Instrument Co., Division of Minneapolis- 
Honeywell Regulator Co., Philadelphia, has made outright 
purchase of the five-story and basement structure at 2221 
No. Broad St., in that city. The Brown division leased the 
57,000 square feet of floor space last summer, immediately 
using the site for storing materials, supplies and hundreds 
of items made by the company. 
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FOR A'CLEAN”, = 
EFFICIENT 

PIPING 
INSTALLATION 





GREENLEE HYDRAULIC BENDER 


It’s a more efficient piping job if it’s bent . . . both from the 
standpoint of installation details and final working results. 

Users of the one-man-operated GREENLEE Bender report 
not only great savings in labor and fittings plus a big reduc- 
tion in spoilage, but, most important . . . smoother, better- 
appearing, better-working installations. 

And that applies to radiant heating and all other types of 
jobs where steel and wrought iron pipe must go around, 
over and under obstructions. 

In timesavings alone, the GREENLEE Bender often pays 
for itself on the first few jobs. Get complete information 
now on this equipment for bending pipe sizes from 2” 
to 4%". Write Greenlee Tool Co., 2328 Twelfth Street, 
Rockford, Illinois, for free ‘‘Case Study”’ folder S-121. 


80th Anniversary 
1866-1946 


GREENLEE 


FOR THE CRAFTSMAN 
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